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Electrocardiogram 


ITS CLINICAL INTERPRETATION 


BY 
Joseph M. Barker, M.D, FACP. 
Cardiologist, Yater Clinic; Associate Professor of Clinical Medicine, 
ology Galimn et Municipal Hospital ; Cardiologist, 
H Virginia. 


Assiste: Advised 
Jovaph J. Wallace, MD., Wellece M. Vater, FAC.P. 


Frank M. Wilson, M.D. FACP.. 


The Primary Purpose Of This New Text Is To Provide The 
Physician And Student With A Complete Yet Simplificd Guide 
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YOUR practice is tremendously 
important in achieving good health in 


in this field. 


In this new edition Dr. Smillie pre- 
sents his widely accepted theories on 
the practice of preventive medicine 
and the techniques of public health. 
All the latest measures undertaken for 
maternal and child health and adult 
health protection are fully discussed. 


the NEW, SECOND edition of 
PREVENTIVE MEDICINE 


and PUBLIC HEALTH 
by Wilson G. Smillie, M.D. 


will keep you abreast of the latest advances that are being made 


your community. 


You KNOW the importance of in- 
corporating preventive techniques in 
your daily round of activities. 


Here is practical, down-to-earth in- 


formation you need to know about the 


preventive aspects of mental hygiene, 
malnutrition, alcoholism, peptic ulcer, 
heart disease and hypertension, cancer, 
and of many other illnesses. All are 
discussed from the point of view of 
what YOU can do about them in your 
$7.50 


practice. 


Dept. A.1.M. 


The Macmillan Company 
60 Fifth Avenue 
New York 11, N.Y. 


Please send me on 10 days’ approval copies of 
the NEW, SECOND edition of Smillie: PRE- 
VENTIVE MEDICINE AND PUBLIC 
HEALTH at $7.50 per copy. I will either re- 
mit in full or return the books in 10 days. 


Please Mention this Journal when writing to Advertisers 
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IMPORTANT—NEW PUBLICATIONS 
BIOLOGICAL HAZARDS OF ATOMIC ENERGY 


Royal Bvo 250 Pages 29 Plates &3 Text Figures $8.00 
Edited by A. Haddow with Foreword by Sir Henry Dale 


This book represents the proceedings of the Conference on “The Biological Hazards’of Atomic’ Energy’ 
sponsored by the Institute of Biology and the Atomic Scientists’ Association, with the support of ie 
British Association and the British Institute of Radiology, held at the Royal Institution in October of 
1950. The purpose of the Conference was to obtain a balanced picture of biological hazards, both short 
and long term, arising or likely to arise from the development and application of atomic energy now and 
in the future. These proceedings comprise papers from some twenty of the leading biological and physi- 
cal laboratories in the country, including the Atomic Energy Research Establishment, Harwell, and will 
be of interest not only to biologists, physicists, medical men and industrialists, but to the educated lay 
public as well. 


ISOTOPES IN MEDICINE 


Vol. 8, No. 2-3 of the British Medical Bulletin 
Available separately $3.25 per copy 
In this number, current work in Britain on the medical uses of isotopes will be surveyed, with particular 
reference to the clinical trials in progress. It will contain papers on such subjects as the properties and 
standardization of isotopes; counters; autoradiography; thyroid metabolism and function in man; thera- 
peutic uses of radioactive iodine; radioactive phosphorus and radioactive sodium; physiological investi- 
gations with isotopes. 


This complete Bulletin, written by authorities covers twenty-four aspects of isotopes in medicine and 
contains a large number of tables, illustrations and autoradiographs. It is a most important publication 
for all interested in the subject. 


OXFORD UNIVERSITY PRESS, INC., 114 Fifth Ave., New York 11, N.Y. 


In MASSIVE EDEMA... 


SOUTHEY-LEECH TUBES 


Your hospital should have them ready for your 
emergency use. Rapid—no sodium depletion. 


“Now that the improved Southey-Leech model is available and in- 
fection of the puncture sites is no longer a problem, this method of 
relieving massive edema should be generally revived.”’* 


*Fiese, M. J., and Thayer, J. M.: Archives Int. Med. 85:132 (Jan.) 1950 


$12.00 per set—6 tubes and trocar, with drainage tubing 


Gp Cape Let us send you further information and 
Please send sets of Southey-Leech ! complete details. Better still, order a 
Tubes, complete with trocar and drainage ; set to have on hand for that emergency. 


tubing at $12.00 per set to: 


"The Briggs Company 


Street: 
82 WATERMAN ST. 
City: | PROVIDENCE 6, RHODE ISLAND 


Please Mention this Journal when writing to Advertisers 
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\busy physicians 

“(Sage time with 
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| 
. premeasured doses | 
of popular antibiotics 
in ready-to-inject form. 
Cartrids may be ordered 
from your regular drug supplier 
either directly 
or through your Lilly 
medical service representative. 


ELI LILLY AND COMPANY 
INDIANAPOLIS 6, INDIANA, 


U. S.A. 


Please Mention this Journal when writing to Advertisers 
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in functional 
distress 


though findings are negative, patients remain positive of their many symp- 
toms — belching, flatulence, nausea, indigestion and constipation. 
prompt and effective relief 


can be given most of these patients by prescribing Decholin /Belladonna for 
alleviating spasm and stimulating liver function. 


DECHOLIN with BELLADONNA 


reliable spasmolysis 


The belladonna component of Decholin/Belladonna effectively relieves 
pain due to spasm and incoordinate peristalsis, and facilitates biliary and 
pancreatic drainage through relaxation of the sphincter of Oddi. 


improved liver function 


Dehydrocholic acid (Decholin), the most powerful hydrocholeretic known, 
increases bile flow, flushes the biliary tract with thin fluid bile and provides 
mild laxation without catharsis. 


DOSAGE 

One or, if necessary, two Decholin/ Belladonna Tab- 
lets three times daily. 

COMPOSITION 

Each tablet of Decholin/ Belladonna contains Decholin 
(brand of dehydrocholic acid) 334 gr., and ext. of 
belladonna, '/g gr. (equivalent to tincture of bella- 
donna, 7 minims). Bottles of 100. 


/ AMES comPANY, INC - ELKHART, INDIANA 
Ames Company of Canada, Ltd. Toronto 


Please Mention this Journal when writing to Advertisers 
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selective 
anticholinergic gives 


unparalleled freedom from side effects 


Methyleulfate 


for peptic ulcer 


greater specificity 


hitherto unobtainable freedom from side effects 


wider flexibility of dosage 


reduces gastric motility and secretion 


relieves pain 


PrantaL®* Methylsulfate is a member of an entirely new class of synthetic 
anticholinergic. compounds. It curbs excessive vagal stimuli to the stomach 
by inhibiting synaptic transmission across parasympathetic ganglia. 
PrantaL Methylsulfate is unique among anticholinergic compounds. Be- 
cause of its selective action, doses which reduce gastric motility and 
secretion rarely cause dilatation of the pupils, dryness of the mouth, 
urinary retention, or constipation. 

The pharmacodynamics of Prantat Methylsulfate have been the subject of 
extensive laboratory investigations in which the classical procedures were 
used. Studies by leading clinical investigators have confirmed the value 
of its unusual properties in treatment of the peptic ulcer syndrome. 

A Clinical Research Division monograph is now in press and will be sent 
to you promptly on request. 

A clinical supply of Prantat Methylsulfate will be sent to you on request. 
Average Dosage: One tablet (100 mg.) four times daily 

Packaging: Prantat Methylsulfate (brand of diphenmethanil methylsulfate) , 100 mg. 
scored tablets, bottles of 100. 


°T.M. 


CORPORATION BLOOMFIELD, NEW JERSEY 
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m di 0 X for peptic ulcer and heartburn 


Suspension Maalox contains the 
hydroxides of Magnesium and Aluminum 
in colloidal form, and offers the following 


important advantages: 

Fast relief of pain and distress 
Freedom from constipation and 
gastric irritation 

20% greater acid-binding capacity 


Supplied: Antispasmodic action of magnesium 
Suspension in 355 cc 
(12 fluidounce) bottles. No acid rebound or systemic alkalosis 

Tablets in bottles of 100. (Each Pjeasant taste—acceptable for 
Maalox Tablet is equivalent to 


one teaspoonful of Suspension.) 


prolonged administration 


Established 1910 
DREXEL BUILDING, INDEPENDENCE SQUARE, PHILA. 6, PA. 
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(Homogenized Mixture of Vitamins A, D, B:, Bz, Biz, C and Nicotinamide, Abbott) 


...Bi2 Content Now Tripled 


There are two principal qualities which make ViI-DaYLIN the ideal 
multivitamin supplement for children. They are: 


1. HiGH PoteNcy—The improved VI-DAYLIN formula now 
contains three times as much vitamin B,,, plus recommended 
daily allowances of six other essential vitamins. Here is sound 

vitamin therapy, indeed. 

2. ACCEPTABILITY—Because Vi-DAYLIN looks like yellow 
honey and tastes like lemon candy, children like it right out 
of the spoon. No coaxing necessary. 


Stable for as long as two years without refrigeration, 
Vi-DayYLIN can be purchased in thrifty 1-pint bottles with- 
out fear of spoilage. Will not curdle milk; has no fishy odor; 

leaves no resistant stains. At all pharmacies 

in 90-cc., 8-fluidounce and 1-pint bottles. Abbott 


Please Mention this Journal when writing to Advertisers 


FOR 
FO 
TH 
Eoch teaspoontul of VI-DAYLIN conteins 
Vitamin A. 3000 U.S.P. units 
Vitamin D...... 800 U.S.P. units 
Vitamin Activity.......... 3 meg. 
(by microbiological assay) 


with Nervo digestion? 


NOW ...effective, comfortable, sustained 


to functional gastrointestinal spasm. In clinical 

studies, 1, 2 3 BENTYL gave gratifying to complete 

a relief in 308 of 338 cases, yet was “. . . virtually free 
} from undesirable side effects.” > 


relief from pain, cramps, general discomfort due 


BENTYL 


SAFE, DOUBLE-SPASMOLYSIS 
Each capsule or teaspoonful syrup contains: 


BENTYL 10 mg. 


For comfortable relief of 


wih PHENOBARBITAL ... . 15 mg. 
When synergistic sedation is desired 
DOSAGE 
ADULTS: 2 capsules or 2 teaspoonfuls syrup 
Merrell 3 times daily, before or after meals. If nec- 
essary, repeat dose at bedtime. 


1828 
IN INFANT COLIC: to 1 teaspoonful syrup 
+ CINCINNATI + Toronto 3 times daily before feeding.‘ 


Med. Assn. Ga. 40:22, 1951. 2. Hufford, A. R.; J. Miah. St. Med. Soc. 49:1308, 1950. 3. Chamberlia, D. T.: G logy 17.224, 1951. 
Trade-mark “Benty!” Hydrochloride 


‘ 


“the essence of art is selection” 


Wyeth Incorporated 


Philadelphia 2, Pa. 


@ This applies, too, in the art of medicine 

Certain peptic ulcer patients need Phosphaljel: patients with 
marginal ulcer: patients who cannot be maintained continu- 
ously on a high phosphate diet; patients with pancreatic 
deficiency or diarrhea. 


With these patients, Phosphaljel provides highly therapeutic 
actions which no other alumina gel can supply. It efficiently 
reduces gastric acidity, and it inactivates pepsin. Thus it is 
doubly effective in curbing the corrosive action of gastric juice. 
There is no systemic absorption, hence no possibility of 
causing alkalosis. 


The effectiveness and the palatability of Phosphaljel make 
it an ideal antacid, not only for the patients described above, 
but also for prophylactic medication during ulcer seasons. It is 
likewise valuable for convalescent patients to take during 
periods of stress, fatigue, or upper respiratory infection. 


PHOSPHALJEL 


ALtlUMIN UM PHOSPHATE GEL 


Please Mention this Journal when writing to Advertisers 
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Aminodrox now makes it possible to dis- 
card the inconvenience and potential haz- 
ards of non-emergency parenteral amino- 
phylline. Besides its use as a diuretic, it 
2 now feasible to use ora/ aminophylline 

in the treatment of congestive 

ailure, bronchial and cardiac asth- 
— status asthmaticus, and paroxysmal 
dyspnea. 


Teo. we New be publish 


36 gr. aminophylline 
a day/. 


ORALLY 


Aminodrox,a tablet containing colloidal 
aluminum hydroxide with 1 1/2 or 3 gr. 
of aminophylline provides what the med- 
ical profession has been looking for-a 
dependable method of oral administration 
of aminophylline in doses large enough to 
produce the same high blood levels ob- 
tainable with parenteral administration. 


This is possible with Aminodrox because 
gastric disturbance is avoided. 


Several studies* attest to the large dose tolerance of 
Aminodrox. A dose of 36 grains daily produced 
blood levels Sigher than would be customarily aimed 
at with parenteral administration. In hospitalized 
patients on this excessively massive dosage, only 
27 % showed gastric distress. Contrast this to the 
42 % intolerance to plain aminophylline with only 12 
gtains a day. Another group of gota on 15 
gtains daily of dmini d as Ami- 
nodrox-showed excellent tolerance to this dosage 
and blood levels well in the therapeutic range hither- 
to obtainable only by injectable** aminophylline. 


r ylline 


for effective oral 
aminophylline therapy 


\SEMassengill \ 
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For hospital and convalescent patients 
a between-meal that provides 


nutritive 
values at 
lower cost! 


WHOLE 
with VIT 


PLAIN 


“60 
THE 


A MERITENE milk shake supplies 26 percent 
more protein and 196 percent more iron 
than an eggnog... and costs 12.5 percent 
less (on basis of 25-1. institutional size). 


NOTE THE MERITENE EXTRAS! 
MERITENE 


Rooks 
st 


for tree sample—just clip the coupon below 


THE DIETENE COMPANY Dept. 
2017 FOURTH AVENUE SOUTH, MINNEAPOLIS 6, 
Please send me a generous free sample of MERITENE, the forti 
fied whole protein supplement, and descriptive literature 


ERTIES 


sess 


fi: 


SA. B, 


SUPPLIED, In 1-4b. cans, plain or chocolate 
flavor; retails at $1.65 per Ib. Also available 
in 5-b. economy size and 25-Ib. hospital size. 


EASY TO PREPARE... TASTES GOOD! 


~ Please Mention this Journal when writing to Advertisers 
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Proven | 
IN ANGINA PECTORIS AND 
CORONARY ARTERY DISEASE 


Carefully controlled objective scudies 


in humans and very extensive clinical experience have de- 
finitely proven the value of Theobromine Sodium Acetate 
in ae Angina Pectoris and Coronary Artery Disease. 

grains q.id. before meals and be- 
fore = etrng A capsule upon arising if necessary. 


In bottles of — 100 — 500 — 1000 


TABLETS THESODATE 
*(714 gr.) 0.5 Gm... . . *(334 gr.) 0.25 Gm. 


THESODATE WITH PHENOBARBITAL 
*(714 gr.) 0.5 Gm. with (4 gr.) 30 mg. 
(744 gt.) 0.5 Gm. with ( gr.) 15 mg. 
*(334 gr.) 0.25 Gm. with (1% gr.) 15 mg. 


THESODATE, POTASSIUM IODIDE AND PHENOBARBITAL 
Theobromine Sodium Acetate ( 5 gr.) 9.3 Gm. 
Potassium Iodide ( 2 gr.) 0.12 Gm. 
Phenobarbital (% gr.) 15 mg. 


Capsules also available in forms 
marked with asterisk (*) above in bottles of 25 — 100. 


For sample—just send your Rx blank marked AIM-552. 


BREWER & COMPANY, INC. 
WORCESTER, MASSACHUSETTS U.S.A. 


COATED TARDE’ 


14 ANNALS OF INTERNAL MEDICINE 


...the best is yet to be 


For those approaching middle life, 
the years ahead can be the best — pro- 
Tredemert 


vided normal metabolic functions 

are safeguarded. In such interrelated th 4 fy 
disorders as atherosclerosis, diabetes at 
; mellitus, and liver disease, the clinical VASCUTUM® presents an unusually complete 


findings are likely to include abnor- lipotropic combination plus the specific capillary 
mal fat metabolism (with accom- 


panying deposition of cholesterol) 
and abnormal capillary fragility. The daily dose 16 
Prophylaxis against these threats to |_ Choline 1Gm. | Pyridoxine HCl 4mg 


protectants, rutin and ascorbic acid. 


the older patient may be established | Inositol =. Gm._ | Rutin 150 mg 
and maintained with VASCUTUM. di-Methionine S00mg. | Ascorbic Acid 75mg 


schenley SCHENLEY LABORATORIES, INC. 
LAWRENCEBURG + INDIANA 
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PLUS THESE BIG 


You get them all in the handsome, 
compact Cardioscribe. You get highest 
accuracy, too. In fact, so accurate is the 
Cardioscribe that in continuous record- 
ings, one foot or fifty, there's never the 
slightest functional variation! 


The Cardioscribe provides for a wide 
diagnostic range by facilitating the ap- 
plication of the following combinations 
of patient leads: 


HEART RECORDINGS 


CARDIOSCRIBE ADVANTAGES 


~ 


1, 2, 3 — Standard Extremity Leads 


aVR, aVF, aVL — Augmented Unipolar Ex- 
tremity Leads (Goldberger) 


VR, VF, VL— Unipolar Extremity Leads 
(Wilson) 
V (1 to 6 incl) — Unipolar Chest Leads 
Ask your X-Ray representative for a 
demonstration, or write for free book- 
let to X-Ray Department, General 
Electric Company, Milwaukee 14, Wis- 
consin. Dept. M-5. 


GENERAL ELECTRIC 
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Ciba announces 


the availability of a 


new antihypertensive agent 


Apresoline 


Trade Mark (brand of hydralazine) 


hydrochloride 


Clinically investigated 
. as C-5968 and also 
1-Hydrazinophthalazine, 


hydrochloride 


Major Advance in the Medical Management 


\ 
\ 

| 

| 
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Clinical Significance 


By virtue of its dual capacity to reduce blood pressure and yet in- 
crease blood flow through the kidney, Apresoline provides a new 
and improved approach to the medical management of hypertensive 
disorders. Its value is augmented by its tendency to cause significant 
relaxation of cerebral vascular tone in hypertensive patients, oral as 
well as parenteral effectiveness, and relatively low toxicity. 


Indications 


Apresoline has proved therapeutically useful in widely differing 
forms of hypertensive disease. The drug is of distinct value in essen- 
tial and early malignant hypertension, its effectiveness often being 
more marked in the severe (although not terminal) phases of these 
disorders. It is also most effective in hypertension persisting or 
recurring after sympathectomy. 


Preliminary studies indicate that worthwhile results also may be ex- 
pected in toxemias of pregnancy and in acute glomerulonephritis. When 
renal damage is advanced, as in chronic renal hypertension and 
chronic glomerulonephritis, the value of the drug is considerably less, 
and it may be hazardous if not used with extreme caution and 
constant observation. 


Administration 
Before prescribing or administering Apresoline, it is essential that 
the physician thoroughly familiarize himself with the characteristics 
of the drug. The benefit derived from Apresoline by the patient is 
dependent in vital degree upon the most meticulous attention to 
individualization of administration, dosage, and its adjustment in 
accordance with response. 


Caution 
Apresoline, like any hypotensive agent, should be used only with extreme 
caution in patients with coronary artery disease, advanced renal damage, 
and existing or incipient cerebral vascular accidents. 


For complete information on Apresoline, 
contact the Ciba Professional Service 

Representative or write the Medical Service 
Division, Ciba Pharmaceutical Products, Inc., 
Summit, New Jersey. 


of Hypertensive Disorders 


| 
Ciba 
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antibacterial action plus... 


greater solubility 

Gontrisin is a sulfonamide so soluble thot 
there is no donger of renal blocking 
and no need for alkolinization. 


antibiotics and triple sulfonamides. 


less sensitization 

Gantrisin is a single drug—not a mixture 
of several sulfonamides—so that there is 
less likelihood of sensitization, 


GANTRISIN®-brond of svifisoxozole 


TARLETS © © SYRUP 


HOPFMANN-LA ROCHE INC. 


Roche Pork Nutley 10 + New 


Please Mention this Journal when writing to Advertisers 


Roche 2 
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| 
Gantrisin not only produces o higher 
a blood level but also provides a 4 
¥ 
| Gontrisin is for more economical than 


Kapseals® 


high potency vitamin B-complex factors plus vitamin C 
When nutritional intake is impaired, restoration of health and return to work may 
be retarded for months unless the indispensable water-soluble vitamins are rapidly 
replaced. Correction by diet alone is “a slow, tedious and costly process.”* 

For helping patients get well as quickly as possible, COMBEX THERAPEUTIC 
KAPSEALS supply high doses of vitamin B-complex factors plus vitamin C to 
produce prompt and complete saturation of depleted tissues. 

COMBEX THERAPEUTIC KAPSEALS provide the high potency, well-balanced 
combination of water-soluble vitamins required to overcome the severe deficiencies 
that may occur in faulty nutrition, therapeutically restricted diets, fevers, prolonged 
or chronic illness, and gastrointestinal disorders which impair absorption or utiliza- 
tion of dietary factors. They are ideally suited for the pre- and postoperative 
management of surgical patients and for individuals convalescing from debilitat- 
ing diseases. 


~ 
8 


Dosage: 1 or 2 Kapseals daily. Packaging: Bottles of 100 and 1000. 
*Spies, T. D.: Rehabilitation Through Better Nutrition, Philadelphia, W. B. Saunders Co., 1947. p. 62. 
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KELEKET 
KRF TABLES 


a new concept in diagnostic 
X-ray combinations 


ket provides an 

entirely new con- 

cept in Diagnostic 

X-ray apparatus with 

custom-built refine- 

ments to suit your own 

special needs. The KRF, 

ER or KF tables offer com- 

pletely new and improved fa- 

cilities, with increased conven- 

ience and ease of operation, 
never before available. 


Hand driven or motor driven, the 

table is easily and quickly moved from 

vertical through horizontal to trendelen- 

burg positions—regardless of patient's 
weight. 


Check these features... . 
@ Normal Table Height. 
@ Motor drive or manual drive. 
@ Photo-timing accommodations for Bucky. 
@ Radiation protection feat for operaters and 
patients. 
@ Complete adaptability to full range choice of Bucky 
accommodation. 
WRITE FOR FREE DETAILED LITERATURE 
KELEKET X-RAY CORPORATION 
221-5 WEST FOURTH ST. COVINGTON, KY. 


KELLEY-KOETT ... THE OLDEST NAME IN X-RAY 
EXPORT SALES: KELLEY-KOETT INTERNATIONAL CORP. 
215 EAST 37TH STREET, NEW YORK 16, N. Y 


.. CHOOSE THE 
PRECISE COMBINATION 
OF FEATURES YOU DESIRE 


KF Table 
(Fluorescepic only) 
10 Models 


a 
= 
Fluoroscopic) 
<4 10 Models Again Kele- 
bi 
— 
£4 
Table 
2 Models 
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when 
maintenance 


dosage 


see-sawing... 


digitaline nativelle * 


chief active principle of digitalis purpurea for positive, controlled maintenance 


Initial compensation of the failing heart may now be accomplished in hours 
rather than days — but maintenance of the compensated state is 

often a regimen of years. Continuous adjustment of the daily cardiotonic dose, 
which may contribute to patient morbidity, is often obviated when 

a preparation of reliable, constant and unvarying potency is employed. 


DIGITALINE NATIVELLE, the pioneer digitoxin, is such a preparation. 

It provides a uniform dissipation rate with full digitalis effect between doses. 
Switch your “difficult” patients to DIGITALINE NATIVELLE for smoother 
maintenance. Prescribe it for initial digitalization. You wil! be impressed 

with its rapidity of action and virtual freedom from local side effects. 


DIGITALINE NATIVELLE is available, at all druggists, in three strengths 
for precise dosage — 0.1 mg. (Pink), 0.15 mg. (Blue), 0.2 mg. (White). 
Because of the high order of purity, most patients are adequately 
maintained on 0,1 mg. daily. The average dose for digitalization 

is 1.2 mg. in three equal doses at 4-hour intervals. 


Send for brochure: “Modern Digitalis Therapy.” Clinical sample available on request. 


VARICK PHARMACAL COMPANY. INC. (DIVISION OF E. FOUGERA & CO. INC) NEW YORK 13, ™. ¥. 
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KHELLOYD— pure crystalline khellin—was submitted to a carefully 
controlled clinical evaluation* in well-authenticated angina pectoris 
sufferers of long-standing. 


... The Published Findings with KHELLOYD... 


80% Controlled —“Using the crystalline preparation (KHELLOYD), we were able to 
control the anginal symptoms in eighty-percent of the patients treated . . .” 


KHELLOYD Well-Tolerated —*Untoward reactions were minimal” in therapeutic 
doses. “It appears that the crystalline preparation eliminates toxic effects which may 
well be produced by the impurities present in the crude preparations.” 


Objective Proof of Efficacy—...the ballistocardiograph gave ...definite objective evi- 
dence ....of the favorable influence of the drug (KHELLOYD) on the disease process.” 


Recommended Dosage ‘KHELLOYD W/P— the frequent association of nerv-! 
1 tablet daily for 1 week; then ‘ous tension with angina and the occasional incidence! 
increased to 2 tablets daily, if neces- ‘of nausea often makes KHELLOYD W/P preferred. | 
sary, as the average maintenance | Pach tablet contains KHELLOYD, 50 mg.; Pheno- 
dose. ‘barbital, gr. 


SUPPLIED: KHELLOYD (white) scored 50 mg. pure khellin cables. 
KHELLOYD W’/P (yellow) 50 mg. pure khellin with phenobarbital 44 gr. 
—Bottles of 50 and 250 tablets. 


*Nalefski, L. A.: The Use of Crystalline Khellin 
in the Treatment of Angina Pectoris (In Press). 


H 


In the Service of Medicine Since 1870 


LLOYD BROTHERS, INC. ° CINCINNATI 3, OHIO 
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DIASAL is an outstanding salt substitute. 

In addition to its fine salt taste, it contains glutamic 
acid to bring out the natural flavor of each food 
—and it can be used in cooking. At the same 

time its high potassium content protects 

your patient against potassium depletion, 

a hazard of low-sodium diets.' 


“Of all the products [salt substitutes] studied, 


DIASAL most closely approximates 
sodium chloride in... pour-quality, 
appearance and stability.”* 


Contains No Lithium - No Sodium - No Ammonium 


Constituents potassium chionde glutamic acid and inert eacipents 


DIASAL may be freely prescribed in congestive heart failure, 
hypertension, arteriosclerosis and toxemias of pregnancy. 
It is contraindicated only in severe renal disorders and oliguria. 


DIASAL— in 2-oz. shakers and 8-oz. bottles at all pharmacies. 
Samples, literature and pads of low-sodium diets available on request. 


1. Fremont, R. E.; Rimmerman. A. B.. and Shattel, H. Ex Postgrad. Med. 10:216, 1951. 
2 Rimmerman, A. B. et al: Am. Pract. & Digest Treat. 2:168, 1951. 
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DOSAGE: millionths of a gram 
RESPONSE: millions of red blood cells 


RUBRAMIN 
IBi2 


Rubramin supplies vitamin B,,, the most potent anti- 
anemia substance known, in potencies to meet every need: 


15 MICROGRAMS PER CC... lee. 


30 MICROGRAMS per cc............... 


50 MICROGRAMS per cc... 


Rubramin is aqueous, protein and pyrogen free, practi- 
cally painless on injection, safe even for patients allergic 
to parenteral liver, rigidly standardized in vitamin B,, 
activity. 


Also available: Solution Rubramin Crystalline (Squibb Crystalline Vitamin B,, 
Solution) in 1 cc. ampuls, 15 micrograms of crystalline vitamin B,, per ampul, 
and 10 cc. vials, 30 micrograms of crystalline vitamin B,, per cc. 


SQUIBB 


“RUGRAMIN’ (REG. U. 5. PAT. OFF.) 1S A TRADEMARK OF SQUIBS & SONS 
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antidote 


for 


Tension of body and mind whether of central or 
autonomic origin finds a safe, pleasant antidote in 
Barbidonna. This logical combination of the natu- 
ral belladonna alkaloids and phenobarbital affords 
the smooth spasmolysis . . . the balanced sedation Formula: Each tablet or fluidram (4 cc.) of 
al f ide lof h | elixir contains: 

. . . $0 essential for rapid control of smooth muscle Phenobarbital 16.0 mg. 
spasm in the gastro-intestinal, cardiovascular, Belladonna Alkaloids 0.134 mg. 
spiratory or urogenital tracts and psycho-tension of leaves or 7 min. Tr. belladonna) 

the central nervous system, Write today for further Tablets: in bottles of 100, 500 and 1000 


information and a professional sample. 


BARBIDONNA 


VANPELT & BROWN, INC. Phormoceuticol Chemists RICHMOND, VIRGINIA 
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To increase 
peripheral blood flow 


Priscoline’ 


a potent vasodilator 


Orally and parenterally effective 
in peripheral vascular disease, / 
by virtue of a unique dual action: 


A histaminelike effect, exerted 
1 directly on the walls of small blood vessels, 
dilating them 


A sympathetic blocking effect, 
2 relaxing vasospasm due to an overactive 
sympathetic nervous system 


Priscoline hydrochloride (brand of benzazoline) 
is available as tablets containing 25 mg., 

as elixir containing 25 mg. per 4 cc., and in 10-cc. 
multiple-dose vials containing 25 mg. per «c. 


Issued: Tablets, bottles of 100 and 1000 
Multiple-dose vials, cartons of 1 
Elixir, bottles of 1 pint 
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IN SPRING ALLERGIES. ./. 


Allay Distress 


Patients suffering from Spring allergies can be relieved promptly 
of annoying symptoms—with N&o-ANTERGAN. 


NEO-ANTERGAN effectively blocks the tissue histamine receptors, 
affording quick comfort with a minimum of sedation or other 
undesirable effects. 
Your local pharmacy stocks 


Ngo-ANTERGAN Maleate in 25 and 50 
Promoted exclusively to the profession, NEO-ANTERGAN is mg. coated tablets in bottles of 100, 


available only on your prescription. 500, and 1,000, 


The Physician's Product 


MALEATE 
(Pyrilamine Maleate) 
COUNCIL So ACCEPTED 


Research and Production At MERCK & CO., Inc. 
| Manufacturing Chemists 


RAHWAY, NEW JERGBEY 


for the Nation’s Health 
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The “SANBORN” 
electrocardiograph has 
come a long way —froim the 
pioneer days of the early 
model “string” Eegs, 
through those of the 
“amplifier-photographic 
types, right up to 
the: present-day 
“direct writer.” 


” 


Many remember 
how Sanborn’s 
introduction of its “Cardiette” 
in 1935 virtually revolutionized the taking of 
*cardiograms, and set many new “standards” to be followed. 


And, everyone today is familiar with the leadership 
established by the direct-writing Viso-Cardiette, and the two- and 
four-channel “Visos” subsequently designed for biophysical research. 
This is the kind of experience and reputation that gives you 
the assurance and confidence you like to feel when you buy a piecé of 
important equipment, such as an électrocardiograph —such as a Viso-Cardiette! 
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relief of menopausal symptoms 


Administration of PROCYNON by intramuscular injection or by intra- 
oral buccal tablets is a certain means of completely alleviating all 
estrogen deficiency manifestations of the menopause. Not only are 
flushes, sweats, nervousness, and insomnia overcome easily with 
PRoGYNON, but the patient also experiences a “lift,” a sense of 
being “really fit” that comes only with estradiol—the natural fol- 
licular hormone—and its derivatives. 4b 


PROGY NON 


PROGYNON.B® 

Estradiol Benzoate U.S.P. in oil for 
intramuscular injection. 
PROGYNON® Buccal Tablets 
Estradiol U.S.P. in Schering’s special 
solid solvent base, POLYHYDROL. 


Selering CORPORATION 


BLOOMFIELD.N.J. 
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ides 


on-the-spot protection... 


Each gram contains, in a water- 
soluble base, 30 mg. of pure, 
crystalline Terramycin—the 
broad-spectrum antibiotic of 
choice — for the prevention and 
control of local infections. 


sprinkled directly. es supplied 

z ; 1 oz. amber bottles with 
plastic sift-top and aluminum 
tear-off seal 


on burns, lacerations, and other 
potentially or actually infected 
skin lesions 


TOPICAL 


or used as powder 
insufflate... 


in certain open cavities — 
particularly in the vagina, for CHAS. PFIZER ® CO., INC., Brooklyn 6, N. ¥. 
trichomoniasis and nongonococcal 

World's Largest Producer of Antibiotics 


vaginitis, and in the ear, for 
chronic suppurative otitis 
media or chronic mastoiditis 
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“Time and attention,” wrote William Heberden in 1768 of the 
syndrome he had named angina pectoris, “will undoubtedly discover 
more helps against this teizing and dangerous ailiment.””! 

Today, a variety of “helps” are used in the treatment of this 
“teizing and dangerous ailiment.” One of the more effective: 
‘Eskel’, reported by Osher and Katz to be beneficial in 80% of cases.* 


in angina pectoris 'Es ke [’ 


the longest-acting coronary vasodilator 


1. Read at the Royal College of Physicians, July 21, 1768. 
2. New England J. Med. 244:315 (March 1) 1951. 


Smith, Kline & French Laboratories, Philadelphia 


“Eskel’ T.M. Reg. U.S. Pat. Off. 
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adding ba to years 


Amorphous Gitalin—Cardioactive 
Glycoside of Digitalis Purpurea 
a“... digitalis preparation of choice 
for the usual treatment of the patient 
with congestive heart failure’’* 
*Batterman, R. C., DeGraff, A. C., et al: 


Am. Heart J. 42:292 (Aug.) 1951. © 
Reprint available upon request. 
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with Codeine Phosphate { 
gr.1 


Cradations of Analgesia 


a series with a reputation for reliability 


*12 times more soluble than sulfate 


fem BURROUGHS WELLCOME & CO. (1.8.4) INC 
Tackahee 7, 


; with Codeine Phosphate | 
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Nucleus 
of a low sodium diet 


ample in protein 


With the same generous protein content as whole milk powder, 
Lonalac contains only one fiftieth of the sodium found in milk. 


Low sodium diets, which are often indi- 
cated in the management of congestive heart 
failure, hypertension, obesity in children and 
other clinical conditions, find valuable im- 
plementation in LONALAC.® 

Whereas most foods abundant in high 
quality protein contain large quantities of 
sodium also, Lonalac has a negligible 0.02%. 

Nutritionally similar to whole milk, Lon- 
alac can be used in any way in which milk 
is used—as a beverage, as a replacement for 


cream, or in soups, white sauces, breads, 
cakes, muffins, puddings and other appetiz- 
ing dishes. 

Used to replace milk, Lonalac can be 
combined with limited amounts of meat and 
eggs, and with low sodium foods, to pro- 
vide nutritionally adequate diets contain- 
ing as little as 200 mg. of sodium daily. 

Flexible low sodium diet outlines and 
recipes employing Lonalac are available on 
request. 


LONALAC is supplied in 1 and 4 pound tins. 


MEAD JOHNSON &CoO. 


EVANSVILLE 21,1ND., U.S.A. 
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To combat intestinal and extra-intestinal amebiasis, found 
in every state of the Union: 


becouse of relative insolubility, assures 
high concentration in the large intestine, very effective 


against subacute and chronic amebiasis. Average adult 
dose: 0.5 Gm. (1 tablet) three times daily for 7 to 10 days, 
repeated if necessary. Control acute dysentery first or 
concurrently with emetine. 


Supplied in 0.5 Gm. tablets, bottles of 25. 


ARALEN® Diphosphate —the well 
lete clinical remission 

in pee Seerewre- as well as hepatic and other 

forms of extra-intestinal amebiasis.** Average adult dose: 

1 Gm. (4 tablets) daily for 2 days, then 0.5 Gm. daily 

for 2 to 3 weeks, which may be combined with or 

successive to Milibis therapy of intestinal amebiasis. 


Supplied in 0.25 Gm. tablets, bottles of 100 and 1000. 


Milibis and Arolen, trademarks reg. U.S. & 


1. Lindsay, A. E., Gossard, W. and Chapmon, 
4. S.: Dis. Chest, 20-533, Nov., 1951. 


3. Emmett, Ju: LAMA, 141:22, Sept. 3, 1949. 


Mlustrated brochure 
on request. 


WINTHROP-STEARNS INC 
New York 18 N Y Windsor Ont 


a: 


Please Mention this Journal when writing to Advertisers 


ET 39 
OF 
a 
» 
: 
j 
ad 
We. 
a 
¢ 
a - 
4a 
or 
@ 
Ceonoda, brand of bismuth glycolylersanilate 
2. Conan, N. J., Jr: Am. Jour. Med. 
6:309, Mar., 1949. 
= 


ANNALS OF INTERNAL MEDICINE 


SULFATE 


... for Gram-negative infections caused 
or complicated by “Ps. aeruginosa (Bact. 
pyocyaneum), Polymyxin B Sulfate, Pfizer is 
supplied in the following forms: 


Parenteral 


POLYMYNXIN B SULFATE, PFIZER, STERILE is in- 
tended for intramuscular or intrathecal ad- 
ministration in hospitalized patients only. 
(Vials containing 500,000 units—equivalent 
to 50 mg.) 


Topical 


POLYMYXIN B S, PFIZER, STERILE for 
use as a dusting » —*r. for preparation of 
topical ointments, weund dressings, etc. 
(Vial containing 200,000 units—equivalent 
to 20 mg.) 

POLYMYXIN B SULFATE, PFIZER, OINTMENT for 
localized skin infections, burns. ete. (1 oz. 
tube providing 20,000 units per gram—equiv- 
alent to 2 mg.) 


Antibiotic Division, Chas. Pfizer & Co., Brooklyn 6, N. Y. 
World’s Largest Producer of Antibiotics 


TERRAMYCIN PENICILLIN STREPTOMYCIN * * COMBIOTIC * BACITRACIN * POL YMYXIN 
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In bacterial diarrheas: 
bacteriostasis — adsorption 
protection 


Streptomagma provides all the essentials for securing prompt and com- 
plete remission of many bacterial diarrheas. To accomplish these ends 
Streptomagma contains: 


Streptomycin . . . “much more effective against the coliform fecal 
flora than the sulfonamides . . . not readily absorbable . . . non- 
irritating to the mucosa’! 


@ Pectin... “various pectins . . . become bactericidal agents in the 
gastrointestinal tract when given together with streptomycin’? 


Kaolin . . . for “tremendous surface and high adsorptive power’? 


Alumina gel . . . itself a potent adsorptive, acts as a suspending 
agent for the kaolin and enhances its action; soothes and protects 
the irritated intestinal mucosa. 


STREPTOMAGMA 


Dihydrostreptomycin sulfate and pectin 
with kaolin in alumina gel 


Wyeth INCORPORATED, Philadelphia 2, Pa. 
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CAMBRIDGE MULTI-CHANNEL 
DIRECT WRITING RECORDER 


The new Cambridge Multi-Channel Recorder con- 
sists of two, three or four direct-writing galvan- 
ometers, together with appropriate amplifiers, 
power supplies and control panels, mounted on a 
single mobile cabinet. 


With this flexible and comprehensive equip- 
ment, simultaneous records of many physiological 
functions may be traced on a single record 
electrocardiograms, pulse waves, electrokymo- 
grams, ballistocardiograms, pneumograms, blood 
pressures, etc. Any combination of these functions 
can be recorded simultaneously. For example, on 
the four-channel instrument, three electrocardio- 

ms and one blood pressure can be recorded. 

or interpreting multiple records of this nature, 

simultaneous correlation of the data is of the 
greatest value. 


The galvanometers incorporated in this instru- 
ment are identical with those which have proved 
so successful in the Cambridge “Simpli-Scribe” 
Portable Electrocardiograph. The paper-drive sys- 
tem is remarkably simple in design and in opera- 
tion. A new roll of paper can be inserted in a few 


CAMBRIDGE ALSO MAKES ELECTROKYMOGRAPHS, 
PLETHYSMOGRAPHS, AMPLIFYING STETHOSCOPES, 
RESEARCH pH METERS, BLOOD PRESSURE RECORDERS, 


seconds. The records produced are truly rectilinear 
and free from distortion. 


The simultaneous recording of several electro- 
cardiographic leads on a single strip can be em- 
= to speed up routine work in the busy 

ospital or clinic. The ability to record various 


physiological functions simultaneously, is a very 
aieahie aid to medical research and experimen- 
tation. An original and unique Cambridge design, 
this instrument is accurate, simple to operate and 
dependable. 


In addition to the Multy-Channel Direct Writing Recorder described 
above, Cambridge Multi-Channel String Golvanometer Electro- 
. cardiographs ore also available for special research projects. 


Send for descriptive literature 


CAMBRIDGE INSTRUMENT CO., INC. 
3715 Grand Central Terminal, New York 17, N. Y. 
Cleveland 15, 1720 Euclid Avenve 
Philadelphic 4,135 South 36th Street 
Chicago 12, 2400 West Madison Street 


PIONEER MANUFACTURERS OF THE ELECTROCARDIOGRAPH 


CAMBRIDGE 


ELECTROCARDIOGRAPHS 


INSTRUMENTS FOR MEASURING RADIOACTIVITY, ETC. 
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to prevent attack in angina pectoris 
important new drug 


The introduction of Peritrate for pro- 
phylactic management of angina pectoris 
coincided with publication of three clini- 
cal papers by authoritative investigators. 
Their findings: 

1. Peritrate prevented anginal attacks 
in 3 out of 4 cases. 78.4% of patients 
experienced fewer attacks, “Peritrate was 
more effective’! than other currently used 
medications. 

2. Peritrate reduced the severity of 
attacks not prevented. ‘The attacks were 
less intense and of shorter duration in 
some patients." 

3. Peritrate has a notably low incidence 
of side effects. “There were no side effects 


which could be unequivocally attributed 
to the drug.” 

4. Peritrate appears to have a bene- 
ficial effect on intermittent claudication. 
“Patients with a combination of angina 
pectoris and angina cruris will show im- 
provement in . . . both conditions.” 


You can prescribe now. Peritrate can be 
prescribed through most pharmacies in 
10 mg. tablets (bottles of 100 and 500). 
Dosage: For continuing prophylactic ac- 
tion 1 tablet 3 or 4 times daily should be 
taken on a continuous schedule. 


References: 1. Humphreys, P., et al.; 2. Perlman, 
A.; 3. Samuels, S. S. et al.: Angiology 3:1, 16, 20 
(Feb.) 1952. 


Peritrate 
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Easily portable, stable for several years without refrigeration, LYOVAC® 
NORMAL HUMAN PLASMA is the blood substitute of choice in emergencies— 
for treatment of shock, severe burns and hypoproteinemia. LYOVAC NORMAL 
HUMAN PLASMA is irradiated to help minimize the possibility of homologous 
serum hepatitis. Supplied lyophilized in vacuum bottles to yield 50 cc., 


250 cc., and 500 cc. of restored plasma. Sharp & Dohme, Philadelphia 1, Pa. 
T= Please Mention this Journal when writing to Advertisers 
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MENIERE’S DISEASE: ITS PATHOLOGIC FEATURES, 
CLINICAL EXPRESSIONS AND THERAPY * 


By Maurice SaLtzmMan, M.D., Philadelphia, Pennsylvania 


Mén1éRE* discovered, at autopsy, an inner ear lesion which afforded 
an explanation for a symptom complex he had observed during the patient’s 
last illness. A summary of the case history follows: 


A young woman was seized with sudden vertigo, nausea, vomiting, tin- 
nitus and deafness. The attack lasted five days, terminating in death. At 
autopsy, the brain and spinal cord disclosed no abnormality. The histologic 
study of the inner ear showed the perilymph spaces of the semicircular 


canals and vestibule to be filled with a reddish plastic exudate as a result of 
a recent hemorrhage. The cochlea was uniquely uninvolved. 

A clinicopathologic report, nearly an exact duplicate of the Méniére case, 
was presented by Hallpike and Harrison’* recently. Their patient was 
seized with an attack featured by vertigo and vomiting 17 days prior to her 
death. Four days after the initial attack, she developed tinnitus of the 
character of “a threshing machine going all the time.’ Bilateral -hearing 
impairment was also present. Histologically, there was evidence of recent 
hemorrhage in all parts of the inner ears except the scala media, which 
appeared conspicuously intact on both sides. As this patient was suffering 
from myelogenous leukemia, the hemorrhagic infiltrations of the labyrinths 
consisted of red cells and leukemic cells which corresponded to their pro- 
portions in the blood stream. 

It is noteworthy that in these cases, the ductus cochlearis was alone intact, 
while the hemorrhagic lesion involved the remainder of the labyrinths. 
Leukemia was a predisposing factor in Hallpike and Harrison's patient. 
Druss * found involvement of the inner ear, as evidenced by nerve deafness, 


* Presented before the Section on General Medicine of a Da of Physicians, 
oe May 28, 1951. Received ™ publication October 19, 
From the Department of Oto-Rhinology, Temple University Schol of Medicine. 


Copyright, 1952, by The American College of Physicians 
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vertigo and nystagmus, in 6 per cent of the 148 cases of leukemia admitted 
to the Mount Sinai Hospital during the years 1929-1934. 

The symptom complex of vertigo, tinnitus and deafness, of unknown 
etiology, which is never fatal, is generally termed “idiopathic Méniére.” 
Its histopathology was described by Hallpike and Cairns‘ in 1938. The 
scala media or ductus cochlearis was found grossly dilated by an increased 
amount of endolymph. 

The exact composition of normal perilymph and endolymph is unknown. 
Waltner and Raymond °* studied five specimens of perilymph from individuals 
with Méniére’s disease and one specimen of endolymph from a Méniére 
patient. The perilymph was collected when the Day operation was per- 
formed, while the sample of endolymph was obtained at the tearing of the 
endolymphatic duct during a Portmann operation. Measurements of the 
ultraviolet absorption and total nitrogen were made on these fluids, and it 
was found that the protein content of the Méniére inner ear fluids was more 
than twice that of the cerebrospinal fluid of the same patients. The peri- 
lymph and endolymph had an identical protein concentration. In one peri- 
lymph specimen, the sodium content was determined and was found to be 
similar to that of the cerebrospinal fluid. 

Altmann and Waltner,® Gisselsson * and Waltner * have proved experi- 
mentally that the membranes of the inner ear are semipermeable—that they 
do not permit the passage of large molecules of colloids but that crystalloids 
diffuse through these barriers readily. In a recent paper, Altmann and 
Waltner *® state that under normal physiologic conditions the direction of 
movement of dissolved substances is from the endolymph towards the peri- 
lymph. Now, on finding hydrops of the cochlear duct in Méniére’s disease, 
we must assume that in this condition an osmotic gradient in favor of the 
endolymph exists. While Waltner and Raymond’s® study demonstrated 
an almost identical index of refraction and total nitrogen of the endolymph 
and perilymph in Méniére’s disease, these findings represent the end result 
of the equalization of the osmotic pressure on both sides of the barrier mem- 
brane between the endolymph and perilymph spaces. It is a logical de- 
duction that during the moments of the formation of the endolymphatic 
hydrops, there existed a special factor that augmented the osmotic pressure 
of the endolymph, causing the movements of fluid in the direction of the 
ductus cochlearis. 

Other histologic findings in idiopathic Méniére include deformity of the 
utricle, dilatation of the saccule, degenerative changes in the organ of Corti, 
and the presence of albuminoid coagula in the semicircular canals. 


CLINICAL PICTURE 


The symptoms in idiopathic Méniére may be transitory. Sometimes 
only minor functional changes may be discernible after one attack. Reflected 
in the pathologic mirror, this would indicate that degeneration of the neuro- 
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epithelium of the inner ear does not necessarily follow the upsurge of endo- 
lymphatic hydrops. Again, the devastating effects of an attack may not fall 
uniformly on the several parts of the inner ear. Most frequently, the cochlea 
bears the brunt of the attack. 

Brunner *° reports that in 52 per cent of his Méniére cases the symptom 
complex was incomplete, the attacks being characterized by labyrinthine 
features in some, while others showed only cochlear disturbances. He 
divides these attacks into the labyrinthine type and the cochlear type. He 
cites the case of a man, aged 34, in whom the vertiginous attacks were the 
only disturbing manifestations for three years prior to the onset of tinnitus 
and deafness to complete the Méniére symptom complex. 

It is an accepted fact that the Méniére labyrinth is frequently hyposensi- 
tive or nonresponsive to Barany stimulation. Therefore, in a given case 
of “labyrinthine type” of Méniére’s disease in which vertigo is the only 
complaint, and negative responses to turning and douching are the outstand- 
ing features, there will arise a problem in the differential diagnosis. In 
discussing the patient with vertiginous attacks, Jones and Fisher * say, “A 
central lesion is suggested by a normal cochlea, but impaired or non-respon- 
sive semicircular canals.” If the labyrinthine type of Méniére’s disease may 
give a similar symptom complex, the differential diagnosis must depend 
upon the other neurologic findings, whether they point to a peripheral or a 
central lesion. 

The cochlear type of Méniére’s disease was described by Williams and 
associates ** and Brunner.*® Deafness was the cardinal symptom, and 
there was no history of vertiginous attacks in these cases. 

The complete Méniére symptom complex includes a history of a solitary 
vertiginous attack or recurrent attacks, a sudden onset of a hearing im- 
pairment which may be unilateral or bilateral, and tinnitus aurium. Spon- 
taneous nystagmus is invariably manifest during a genuine attack. It is 
usually rotary but may be horizontal; it is rarely vertical. The direction 
of the nystagmus is toward the affected ear if the labyrinth is in. the irritative 
stage of the disease. On the other hand, the direction of the nystagmus is 
toward the uninvolved side if degenerative changes are present in the af- 
fected ear. As the pathologic state of labyrinth varies, the patient will 
find more comfort while lying on the side which falls in the plane of the 
direction of his nystagmus. Accordingly, the patient who has gone through 
a genuine Méniére attack will give a history of having found relief by lying 
on one side, and having experienced greater discomfort in the attempt to 
turn over to the other side. Usually, nystagmus disappears with the ces- 
sation of the attack. During the attack, the patient experiences a sensation 
of turning—either that his body rotates around its long axis or that visible 
objects are turning in front of his eyes. Recurrences take place in episodes 
at variable intervals—days, months or years. Between attacks, tinnitus 
and fluctuating deafness are the only residual symptoms. 
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In a lesion of the brainstem, the complaint is most often “dizziness’— 
not rotational vertigo—and some suggestive neurologic signs are con- 
tinuously present. A cerebellopontine angle tumor gives vertigo, deafness 
and tinnitus, but there is also a loss of the corneal reflex, hypesthesia of 
the face, incoérdination, weakness of the facial muscles and paresis of the 
lateral rectus. Headache and vomiting are commonly present. Hoarse- 
ness and difficulty in swallowing appear late in the disease. The Barany 
findings in an angle lesion are pathognomonic—a “dead” labyrinth on the 
affected side and no responses from the vertical canals on the opposite side. 
Thrombosis of the posterior inferior cerebellar artery causes nystagmus and 
vertigo, but the distinguishing features are marked incoordination, ipsilateral 
hypotonia, staggering, Horner’s syndrome, loss of corneal reflex, hoarseness, 
difficulty in swallowing, ipsilateral absence of temperature and pain sensa- 
tion to the face, and a loss of these sensations on the contralateral side of 
the body. 

Tinnitus, in Méniére’s disease, is quite characteristic. It has dual tonal 
properties—a high pitch which, comparatively, is not troublesome, and a 
low pitch that is most disturbing. 

The cochlear pathology gives characteristic psychophysiologic features. 
Diplacusis is frequently present. Due to an overabundance of recruitment, 
there is poor tolerance of loud sounds. Speech intelligibility is poorer than 
pure tone acuity. Deafness is fluctuating. Most often there is greater 
hearing impairment soon after an attack, while a lengthy intermission allows 
considerable recovery to take place. Poor bone conduction is a constant 
finding. The hearing impairment is of sudden onset and frequently shows 
a severe involvement of the low tones. 

A “nerve-deafened” ear gains in loudness disproportionately with an 
increase of an increment of intensity. This special function has been termed 
the “recruitment phenomenon” by Fowler."* Accordingly, loud sounds may 
be heard by some “nerve-deafened” ears with a degree of loudness which 
is equal or nearly comparable to the sensation of loudness with which the 
normal ear would perceive them. Dix, Hallpike and Hood ™ studied 30 
patients with Méniére’s disease and found marked loudness recruitment in 
every case. Subsequently, these authors ** reported the paradoxic finding 
that speech intelligibility may be absent in Méniére’s disease despite the 
presence of the recruitment phenomenon. Saltzman and Ersner ** obtained 
comparable results in their loudness function and speech intelligibility de- 
terminations of Méniére patients. In a quantitative study, they found 
that advanced Méniére cases had poorer speech hearing than pure-tone 
acuity, and that speech intelligibility may be entirely absent in an occasional 
case. 

A composite audiogram, containing pure-tone curves and bar-graphs 
of speech intelligibility, constitutes a most important diagnostic criterion. 
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It also follows that such repeat audiograms may serve as yardsticks with 
which to measure improvement due to therapy. 

Figure 1 is the audiogram of a patient with Méniére’s disease—advanced 
in the left ear and early in the right ear. 

A psychosomatic syndrome resembling Méniére’s disease is encountered 
clinically. There is a history of vertigo and ringing in the ears, but the 
patient also states that he has tingling and numbness in the hands and feet. 


Meniere's Disease 


3 


Fic. 1. Right ear—early Méniére’s disease. Curve A taken immediately following an 
attack. Curie A’ taken after an intermission of two months. Speech intelligibility in the 
right ear was practically normal. Left ear—advanced Méniére’s disease. Bone conduction 
-E — Bar with crosses indicates the threshold of intelligibility for spondee words in 

t ear. 


There is no let-up, according to the history, and the attacks are becoming 
more frequent. The feeling of “going to pieces” is complained of. In the 
absence of deafness, the nature of the condition is readily discerned. A 
diagnostic problem arises when a patient with organic deafness develops an 
anxiety neurosis with tinnitus and vertigo. The audiometric pattern helps 
in the differential diagnosis. 

Another condition which is loosely attached to the inner ear syndromes 
has been termed symptomatic Méniére by Brunner.’ Vertigo is the dis- 
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turbing symptom. Tinnitus may also be present. Etiologically, it does not 
depend upon a pathologic process in the perilymph or endolymph spaces. 
It is a symptom complex arising secondary to a lesion elsewhere in the body. 
It may constitute the aura in epilepsy, and it is frequently a prominent feature 
in disseminated sclerosis. Other causes are the infections, toxemias of 
gastrointestinal or renal origin, ocular disease, anemia, cardiac and blood 
pressure disturbances, avitaminosis, head injury, tabes, blockage of the 
Eustachian tubes and cholesteatoma. Here again, the audiometric pattern 
is helpful in the differential diagnosis. 


THERAPY 


The therapeutic avenues for relief in Méniére’s disease have become 
numerous and varied. Dandy advocated sectioning of the vestibular 
division of the eighth nerve. This operation may be utilized only in the 
case of extreme disability due to vertigo. The patient is subjected to the 
hazards of an intracranial operation for a condition which is never fatal in 
itself. Walsh and Adson”™ state that, in addition to relief from vertigo, 
a greater amelioration of tinnitus may be obtained by the total sectioning 
of the eighth nerve. Yet in a series of 11 cases of complete section of the 
eighth nerve, they report no amelioration from tinnitus in seven cases, com- 
plete relief in two and partial benefit in the remaining two. 

This fact suggests the existence of a retrolabyrinthine factor in the pro- 
duction of tinnitus. On the other hand, Lempert * succeeded in the cure 
of tinnitus in a vastly greater percentage of cases by a special operation on 
the labyrinth. His method consists of the removal of the stapes and the 
round window membrane to bring about degeneration of the entire endo- 
lymphatic labyrinth. The operation was performed on 15 patients with 
Méniére’s disease. Twelve became free of both vertigo and tinnitus, while 
in the remaining three, tinnitus of lessened intensity persisted and vertigo 
disappeared entirely. Lempert’s successful results would indicate that non- 
hallucinatory tinnitus originates in the inner ear. Then the question arises, 
Why does the tinnitus persist when its central cable, the eighth nerve, is cut? 
A plausible hypothesis is that two accessory cables, the seventh and ninth 
nerves, connect the inner ear to the brain. The tympanic plexus in man 
contains vestiges of the structures which in primitive animals carry auditory 
and equilibratory impulses, by way of the seventh and ninth nerves, to the 
brain stem. Schneider™ describes this accessory auditory apparatus as 
the “internal sonic system,” which is derived from the lateral line organs 
of aquatic vertebrates. 

In unilateral Méniére’s disease, relief from vertiginous attacks may be 
obtained by decompressing or destroying the external semicircular canal 
on the affected side. Day ™* begins with a partial simple mastoidectomy 
by the postauricular route. With a small motor-driven burr, the horizontal 
canal is opened near its ampulla and a coagulating needle is passed forward 
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through the canal into the vestibule. A light coagulating current is then 
used for two or three applications of about one second each. A few sulfon- 
amide crystals are then dusted into the cavity and the mastoid incision is 
completely closed with clips. Six patients with unilateral involvement, on 
whom Day carried out this operation, have become completely free of ver- 
tiginous attacks. In two patients, the hearing has remained at the same 
level as before the operation; in one, whose uniform preoperative loss was 
70 decibels, the hearing since operation has returned to normal; in three 
cases, a further loss of hearing, chiefly in the lower tones, followed the 
operation. According to Wright,” however, the destruction of the static 
labyrinth may be-accomplished by a nonsurgical procedure. His method 
consists of the injection of one minim of alcohol into the perilymph space. 
The vestibule is entered through the membrana tympani and foot plate of 
the stapes. It is this part of the labyrinth that one wishes to destroy. Only 
a small quantity of alcohol is to be injected, since an excessive amount may 
cause facial paralysis. 

When a surgical procedure is advocated, it is in unilateral Méniére with 
extreme suffering. However, one may question whether there is a reason- 
able assurance that the condition will remain unilateral. I have seen several 
cases in which the Méniére symptom complex has been limited to one ear 
for several years, and then, suddenly, a typical attack occurred in the other 
ear. In the Mayo series,”® there were 115 unilateral and 67 bilateral cases. 

A medical treatment directed at the cause of the disease would have the 
added advantage of safeguarding the unaffected ear. Freedom from ver- 
tiginous attacks was considered the criterion for improvement from treat- 
ment by the earlier investigators. However, as spontaneous remissions 
occur, a period of freedom from vertigo may be just a coincidence and not 
necessarily due to the therapy instituted. Mygind and Dedering * advise 
the restriction of fluid and salt intake to combat labyrinthine edema. Physio- 
therapy to improve the patient’s circulation is also advocated by these au- 
thors. Furstenberg and associates * are of the opinion that Méniére’s dis- 
ease is due to a retention of sodium. Their régime consists of a salt-poor 
diet and the administration of ammonium chloride. However, their theory 
is not in keeping with the modern pathologic concept,”* which holds that an 
electrolyte disturbance may be a secondary factor in the cause of edema and 
not a primary one. Talbot and Brown ™ studied the acid-base constituents 
of the serum of 28 Méniére patients, and no constant variations from the 
normal were observed. The study included total fixed base, sodium, potas- 
sium, calcium, chloride, total carbon dioxide, phosphates, protein and non- 
protein nitrogen. Four patients were given massive doses of sodium orally 
and intravenously without causing an attack. Talbot and Brown’s method 
of treatment consists of the administration of large doses of potassium to 
improve the conduction of nerve impulses as in familial periodic paralysis 
and myasthenia gravis. 
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Atkinson “ divides his Méniére cases into two groups, the histamine 
sensitive individuals and the vasoconstrictive ones. On the injection of 0.01 
mg. of histamine hydrochloride intradermally, the sensitive person develops 
a wheal, 1 to 1.9 cm. in diameter, with pseudopods and a surrounding flare 
of 5 to 6.4 cm. in diameter; whereas the wheal in a nonsensitive individual 
is smaller and has no pseudopods, and the surrounding flare is less extensive 
and fades in 10 to 20 minutes. The course of treatment of a histamine- 
sensitive patient is begun with a dose of 0.01 mg. subcutaneously and is 
gradually increased twice to three times weekly for a month or longer. In 
the vasoconstrictive group, the symptoms usually begin at an advanced period 
of life, the patients being 40 years of age or older. The mechanism by 
which the membranous labyrinth becomes overdistended with endolymph 
consists of primary vasoconstriction and anoxemia of the nutrient vessels, 
and secondary dilatation and increased permeability of the capillaries with 
the outpouring of excessive amounts of fluid. Therapy is directed toward 
the primary vasoconstriction. The course of treatment, as advised by At- 
kinson, is begun with the intravenous administration of 25 mg. of nicotinic 
acid, gradually increasing the dose for therapeutic effect if well tolerated. 
After the initial alleviation of symptoms, nicotinic acid in the dosage of 50 
mg. is to be given by intramuscular injection every other day. Upon the 
patient's further improvement, the treatment is continued by the oral admin- 
istration of niacin, 50 to 100 mg. daily. 

Hallpike * attributes the beneficial effect of both histamine and nicotinic 
acid to their vasodilator action, which brings about an increase-of the cir- 
culatory rate of the labyrinth. He considers the theory of histamine sen- 
sitivity as unsound from the standpoint of theoretic immunology. Méniére’s 
disease does not occur in the young, and it most often attacks individuals 
who have no other manifestations of allergy. The fact that in some cases 
Méniére’s disease runs its course in one ear and then begins to attack the 
other ear cannot be explained by an allergic hypothesis. As to the theory 
of desensitization to histamine, its rationale is to be questioned. Histamine, 
being a hapten, does not stimulate the production of antibodies. In the 
Report to the Council on Pharmacy and Chemistry of the American Medical 
Association,*® Feinberg’s review indicates that there is no conclusive evidence 
for the assumption that any degree of tolerance to histamine may be estab- 
lished by repeated injections. 

The histamine-nicotinic acid treatment of Méniére’s disease has found 
great favor in England. Clinical reports in support of this procedure were 
presented to the Royal Society of Medicine by Kodicek, Taylor, Bateman, 
Macleod and Hall." At St. Thomas’ Hospital in London, 53 Méniére 
cases were treated by this method. In 60 per cent, complete freedom from 
vertiginous attacks ensued, while another 38 per cent obtained some relief. 
Improvement in hearing, to the extent of 10 decibels occurred in 19 per cent. 
Tinnitus was ameliorated in 23 per cent, and some improvement took place 
in another 42 per cent. 
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Glass ** reported phenomenal results from an accidental overdose of 
histamine given subcutaneously. Owing to an error, a batch of histamine 
was made up to the dilution of 1:10 instead of 1:10,000. Two patients 
received subcutaneous injections of 0.79 gm. instead of 1 mg. Both dropped 
completely unconscious, but recovered. Complete freedom from vertiginous 
attacks has been enjoyed by these patients ever since. Both regained their 
hearing, having been profoundly deaf before. In one case the normal hear- 
ing was maintained for six months, and in the other, for one month. 

Sheldon and Horton * succeeded repeatedly in aborting Méniére attacks 
by the intravenous administration of histamine diphosphate, 2.75 mg. in 
250 c.c. of saline, by the drip method. 

Williams and associates ** administered histamine intravenously daily, 
for a period of four weeks, to 32 individuals who were diagnosed as having’ 
endolymphatic hydrops without vertigo. Good results were obtained in 
11 patients, who became free of tinnitus and whose hearing was restored 
to a conversational level or better. Repeat audiograms showed an im- 
provement of 25 to 45 decibels. 

“Histamine is a powerful physiologic agent for the fine adjustment of 
the circulation to varying local metabolic demands,” says Dale.** In acute 


ischemia of the brain due to thrombosis, embolism and vascular insufficiency, 
the intravenous administration of histamine brought about improvement 
in 20 of 25 patients, according to Furmanski.” From a review of the 


literature on multiple sclerosis, Schumacher * finds that histamine is given 
to produce vasodilation rather than “desensitization.” In Méniére’s disease, 
the amelioration obtained from the subcutaneous injections of gradually 
increasing doses of histamine may be ascribed to vasodilation or to a “special 
form” of desensitization. However, the speedy and phenomenal effects 
that result from the intravenous administration of comparatively large quan- 
tities of histamine suggest an adjustment of the disturbed circulation of the 
inner ear. 
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MENIERE’S SYNDROME AS A PREMONITORY 
SYMPTOM OF CEREBROSPINAL VASCULAR 
OCCLUSION: A REPORT OF TWO 
CASES * 


By Witiiam G. Ensicn, M.D., Minot, North Dakota 


RECENTLY two cases have been seen in which the initial illness was in- 
distinguishable from Méniére’s syndrome but in which the final disease was 
an occlusion of the posterior inferior cerebellar artery. In one case a 
Méniére’s syndrome was present for six days and in the other for two weeks 
before the arterial occlusion. One patient eventually recovered completely, 
whereas the second died. 

Most authors ** feel that the diagnosis of Méniére’s syndrome is rela- 
tively easy, but difficulty occasionally arises because there is no unanimity 
of opinion as to what actually constitutes Méniére’s syndrome. The problem 
is further clouded by the obscure and evasive etiology. By far the most 
reasonable definition of Méniére’s syndrome is that given by Dr. John R. 
Lindsay in a discussion before the Chicago Laryngological and Otological 
Society on January 3, 1944." He stated, “The term ‘Méniére’s syndrome’ 
has been used in connection with a group of diseases with paroxysmal vertigo, 
tinnitus and deafness which could not be explained on the basis of inflam- 
matory disease, tumor or trauma.” In other words, Dr. Lindsay prefers 
to make a diagnosis of Méniére’s syndrome after the exclusion of other dis- 
eases. In addition to the time-honored triad of vertigo, tinnitus and deaf- 
ness constituting Méniére’s syndrome, other authors have added nausea and 
vomiting,’ symptoms of peripheral vascular collapsé,* * nystagmus,” * head- 
ache,® hyperacusis,* transitory loss of vision without loss of consciousness,” 
transitory diplopia * and loss of consciousness.* Even though a diagnosis 
may be based on the three primary symptoms, further difficulty arises, as 
Horton * points out, because in many cases the three do not occur simulta- 
neously. Confronted with this confusion, perhaps Dr. Lindsay’s previously 
quoted view '—that Méniére’s syndrome should be a diagnosis of exclusion 
—seems the wisest. This view is further substantiated by the presentation 
of these two cases. 

On the other hand, an occlusion of the posterior inferior cerebellar artery, 
also known as Wallenberg’s syndrome (1895), has a distinct, unmistakable 
clinical and pathologic picture. Briefly described, the posterior inferior 
cerebellar artery is a branch of the vertebral artery which supplies the 
inferior surface of the cerebellum, the ventral portion of the inferior cere- 


* Received for publication June 15, 1951. 
From the Section of Internal Medicine, Northwest Clinic, Minot, North Dakota. 
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bellar peduncle, numerous structures of the medulla oblongata, and a portion 
of the choroid plexus of the fourth ventricle. The acute phase of this syn- 
drome is characterized by the sudden onset of intense vertigo, nausea, vomit- 
ing, hiccough, aphonia, weakness and perspiration. One author ® states 
that pain in the upper part of the face is a common finding. Although the 
blood supply to an extremely vital part of the brain is compromised, there 
is usually no loss of consciousness or sudden death. These acute symptoms 
usher in the following neurologic syndrome. On the homolateral side of 
the body there are analgesia of the face, anhidrosis, miosis, enophthalmos, 
ptosis, coarse ataxia and, of variable occurrence, vocal cord paralysis, palatal 
paralysis and paralysis of the tongue. On the contralateral side there are 
analgesia of the body and, occasionally, a hemiparesis. There are usually 
dysphagia, nystagmus and hypotonia. 

This syndrome occurs most often in males between 50 and 60 years of 
age and is usually secondary to cerebral arteriosclerosis. The prognosis 
is usually good; in fact, as stated by Alpers,*® the patient may weather an 
incomplete occlusion of the artery and remain ambulatory, or be forced to 
bed only by the severe vertigo. According to Goodhart and Davison,’ this 
syndrome is seen infrequently, occurring only five times in their series of 
over 300 cerebral vascular accidents. Most authors feel that an occlusion 
of the posterior inferior cerebellar artery and an occlusion of the vertebral 
artery cannot be differentiated clinically. 


Case Reports 


Case 1. A 67 year old retired barber was admitted to the hospital on July 21, 
1950, with the complaints of dizziness, headache, nausea and vomiting of three days’ 
duration. The patient had been previously treated in the hospital from June 13, 
1950, to July 8, 1950, for essential hypertension, hypertensive and arteriosclerotic 
heart disease, duodenal ulcer and cholelithiasis. He had been discharged on an ulcer 
diet without antacids. 

The patient had been feeling quite well until three days before admission, when 
he was awakened from sleep by severe vertigo. This was followed by the appearance 
of a right suboccipital headache, nausea and vomiting. The vertigo was described 
as rotational, in a clockwise direction. Since onset, the vertigo had been severe and 
constant, and frequently accompanied by nausea and vomiting. Only partial relief 
could be obtained by lying still. For a period of several years the patient had noted a 
moderate deafness of his right ear. No tinnitus was recalled. 

The essential physical findings on admission were as follows: Temperature, 97.8° 
F.; pulse, 88; respirations, 18; blood pressure, 198 mm. Hg systolic and 110 mm. 
diastolic. The patient's general appearance was that of an alert, elderly white man 
who was obviously dehydrated and ill. The eye examination revealed a bilateral 
horizontal sustained nystagmus, with the quick component toward the direction of 
gaze. The nystagmus was more prominent toward the right. Funduscopic examina- 
tion revealed a grade three retinal arteriosclerosis and a grade two retinal artery 
constriction. There were no hemorrhages, exudates or papilledema noted. The 
external auditory canals were blocked by hard wax, and there was moderate deafness 
to the tuning fork on the right. The lungs were clear. Examination of the heart 
revealed the left border of cardiac dullness at 11.0 cm. in the fifth intercostal space. 
The rhythm was grossly irregular. There was a grade three apical systolic murmur. 


} 
| 


MENIERE’S SYNDROME AS A SYMPTOM OF OCCLUSION 1169 


The second aortic sound was exaggerated and increased in intensity over the pulmonic 
second sound. The abdominal and rectal examinations were normal. Neurologic 
examination revealed only those changes described under the eye and ear examina- 
tions, and an ataxia when walking was attempted. The vertigo could be exaggerated 
by lateral gaze to either side. 

Laboratory examinations were as follows: hemoglobin, 15.6 gm.; red blood count, 
5,250,000; white blood count, 16,200, with a normal differential. Urinalysis showed 
a specific gravity of 1.016, pH of 7.5, 20 mg. of albumin, no sugar, a few leukocytes 
and epithelial cells, an occasional hyaline cast and no red blood cells. Blood chemistry 
revealed a blood urea nitrogen of 14 mg. per cent; chlorides, 637 mg. per cent (as 
NaCl), and a blood carbon dioxide combining power of 65.8 vol. per cent. X-ray 
of the skull was normal. X-ray of the mastoid regions showed marked sclerosis of 
both mastoids. X-ray of the chest revealed moderate cardiac enlargement. 

The patient was seen in consultation by Dr. A. B. Combs, of the Ear, Nose and 
Throat Department, who reported that both tympanic membranes showed scarring, 
retraction and calcium deposits. There was an old healed perforation of the right 
drum. No caloric test was performed. 

During the first two hospital days the patient rested comfortably on conservative 
management of mild sedation and a low salt diet. Early on the morning of his third 
hospital day he was found by the nurse in an unconscious state. He had been in- 
continent of feces and urine. The temperature had suddenly risen to 104.6° F. rectally. 
The pulse was 88 and grossly irregular. The respirations were 32 per minute and 
ot the Cheyne-Stokes type. Neurologic changes at this time were anisocoria, with 
the right pupil smaller than the left, and diminished deep reflexes in both legs. A 
lumbar puncture revealed an initial pressure of 260 mm. of spinal fluid. Approxi- 
mately 6 c.c. of clear, watery spinal fluid were removed. Analysis showed 34 mg. 
per cent of protein; no cells were identified. The spinal fluid culture was negative. 

Over a period of two weeks the patient very slowly regained consciousness but 
remained quite lethargic and listless. During this interval definite neurologic changes 
evolved. On the right side of the body there were miosis, enophthalmos, ptosis of the 
eyelid, paralysis of the palate and pharynx, and hypalgesia of the face. Over the left 
side of the body there was hypalgesia to pinprick. The voice had become quite 
hoarse, and consultation with Dr. Combs revealed a right recurrent laryngeal nerve 
paralysis. The nystagmus and vertigo hzd completely disappeared. There was no 
evidence of ataxia. 

The patient was discharged on his twenty-sixth hospital day. Unfortunately, 
there has been no opportunity to reéxamine this patient since his discharge. Word 
irom relatives, however, reveals that he has continued to improve, to a point where 
he walks without aid and no hoarseness is evident. 

Case 2. A 59 year old white housewife was admitted to the hospital on Sep- 
tember 18, 1950, because of dizziness, nausea and vomiting of two weeks’ duration. 

Since 1943 the patient had had diabetes mellitus, which was of a mild degree and 
easily controlled with diet and small doses of protamine zinc insulin. The patient 
had been observed on numerous occasions over a period of seven years for diabetic 
regulation and treatment of diabetic neuropathy in both legs. On several occasions 
rather large amounts of albuminuria were present, without any significant change in 
the formed elements. 

For two weeks prior to her hospital admission the patient had complained of a 
more or less constant vertigo, which in the past few days had kept her bedridden. 
During the two days before admission there had been considerable nausea, associated 
on two occasions with vomiting. She complained also of abdominal bloating and 
anorexia. On direct questioning she stated that there had been a “humming” noise 
in her right ear, but was unable to state its duration. She had not noted any change 
in her hearing. 
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Physical examination on admission revealed a rather obese woman in no obvious 
distress. The blood pressure was 148 mm. Hg systolic and 98 mm. diastolic. The 
temperature was 98° F., the pulse 74 and the respirations 16. Examination of the 
skin, cardiorespiratory system and abdomen was not unusual. A neurologic examina- 
tion revealed only bilateral horizontal sustained nystagmus with lateral gaze. 

Laboratory studies on admission revealed a normal blood count. Urinalysis 
showed a specific gravity of 1.023, 3 plus glycosuria, no acetone, no diacetic acid, and 
250 mg. per cent of albumin. Microscopic examination revealed 15 to 20 white 
blood cells and a rare red blood cell in a high power field of a spun specimen. Blood 
sugar on admission was 260 mg. per cent. 

On her second hospital day, consultation with Dr. A. B. Combs, of the Ear, Nose 
and Throat Department, revealed by audiogram tests a mild hearing impairment of 
the right ear. Examination of the nose, ears and throat was negative. 

During the first two hospital days the patient was treated with a low salt diet, 
ammonium chloride and regulation of her diabetes, without much change in her 
clinical condition. The patient continued to complain of dizziness, but there was no 
further vomiting. 

On the evening of her third hospital day the nurse discovered the patient in a 
somewhat stuporous condition, sweating profusely and complaining of difficulty in 
swallowing and numbness in her left arm. Examination at the time revealed a pale, 
apathetic woman. The blood pressure was 180 mm. Hg systolic and 100 mm. diastolic ; 
pulse, 108; respirations, 22; temperature, 98.2° F. There was profuse sweating over 
the left half of the face, while the right side remained dry and warm. There was 
ptosis of the right eyelid, and the right pupil was smaller than the left. The bilateral 
horizontal nystagmus remained as before. There was hypalgesia over the right side 
of her face and over the left arm. Sensory changes over the left leg were equivocal. 
There was a complete paralysis of the right half of the palate. Her speech had 
become muffled and less distinct. All the deep reflexes were active and equal. The 
abdominal reflexes were absent. No motor weakness was discernible. The Babinski 
reflexes were absent. 

A urine test at the time showed a 3 plus glycosuria. In spite of this finding, the 
patient was given 50 c.c. of 50 per cent glucose intravenously, without any change 
in her clinical condition. Following this, the patient gradually became more lethargic, 
vomited several times, and died quietly about eight hours later. 

An autopsy performed three hours later by Dr. M. A. Spyker showed grossly 
a complete thrombotic occlusion of the right vertebral artery which extended into and 
blocked the right posterior inferior cerebellar artery. Microscopic section through 
the medulla showed numerous perivascular hemorrhages on the right. The right 
vertebral artery showed severe ulcerative atherosclerosis with an organized thrombus. 


Discussion 

Although vertigo is considered one of the common and early symptoms 
of an occlusion of the posterior inferior cerebellar artery, the final diagnosis 
in these two cases was obscured by the fact that the vertigo had existed so 
long before the other signs and symptoms made their appearance. Before 
the onset of the neurologic syndrome a diagnosis of Méniére’s syndrome was 
most likely in each case. In case 1, the patient presented only vertigo, 
nausea, vomiting and nystagmus, and diminished hearing was revealed by 
the audiogram. In case 2, the patient presented only vertigo, nausea and 
vomiting, and complained of a humming noise in her head. 
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A clinical and pathologic relationship between these two syndromes 
wherein confusion might exist is not clear-cut, and yet there is some common 
ground. The symptoms of vertigo, nausea and vomiting are common to 
each, and nystagmus is a frequent sign in both. Although of doubtful im- 
portance, headache has been described in each disease. An anatomic re- 
lationship exists in that the posterior inferior cerebellar artery supplies the 
vestibular nuclei and, according to Goodhart and Davison® and Baumoel 
and Friedman,’ also supplies the cochlear nuclei so that impairment of hear- 
ing may be encountered. 

There is very little reference in the literature of the past 25 years that 
brings out any relationship between these two entities. An occlusion of the 
posterior inferior cerebellar artery is rarely mentioned in any differential 
diagnosis of Méniére’s disease or as one of the causes of vertigo. Baumoel 
and Friedman * present three cases of an occlusion of the posterior inferior 
cerebellar artery, and in their description of the clinical picture point out 
that the onset may be indistinguishable from Meéniére’s syndrome. Ac- 
cording to them, two of the most important differential features are nystag- 
mus and vocal cord paralysis. It is hard to believe that nystagmus is a 
reliable differential feature when most authors describe it as commonly 
occurring in both diseases. Lawson," in discussing vertigo, presents a case 
very similar to those presented here. He says, “An interesting combination 
of nystagmus with recurrent laryngeal paralysis on the side of the nystagmus 
may be observed in a patient who has been treated for gastric disturbance 
because of the central vagus involvement. This combination is observed 
in acute disorders of the arteria cerebellaris inferior posterior, particularly 
with emboli or hemorrhage, encephalitis of the medulla, or in syringobulbia 
which is slow in onset and has a nystagmus most marked on the diseased 
side.” 

In view of the foregoing discussion, it seems logical to make Méniére’s 
syndrome a diagnosis by exclusion. When presented with a patient with 
Méniére-like symptoms, one should be constantly alert to the appearance of 
other symptoms which might point to a more serious underlying disease. 
As illustrated here, one should watch carefully for the appearance of vocal 
cord, tongue and soft palate paralysis, Horner’s syndrome and sensory 
changes in an elderly person with Méniére’s syndrome. One should keep 
in mind that a Méniére-like syndrome also appears in association with 
acoustic nerve tumors, vascular aneurysms in the cerebellopontine region,"* 
head injuries, inflammatory diseases of the labyrinth, motion sickness, toxic 
and infectious diseases, and cerebellopontine angle tumors. 


CONCLUSION 


Two cases are presented in which the initial clinical picture was indis- 
tinguishable from Méniére’s syndrome but in which further developments 
proved the presence of an occlusion of the posterior inferior cerebellar artery. 
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THE TREATMENT OF ANGINA PECTORIS WITH 
KHELLIN * 


Part I 


By James J. Conn, M.D., R. W. Kissane, M.D., F.A.C.P., Rut A. 
Koons, M.D., F.A.C.P., and Tuomas E. Criark, M.D., 
Columbus, Ohio 


THE potent vasodilator action of khellin,? officially named visammin,’ has 
been demonstrated in many pharmacologic laboratories by means of the 
heart-lung preparation and other technics during the past two decades. 
Among the earlier studies were those carried out by Fahmy,’ Samaan * and 
Spaeth and Gruber,* while more recently Anrep, Barsoum and Kenawy ** * 
have proved that khellin has a more powerful action than many of the cor- 
onary vasodilators commonly employed. Toxicity studies in animals have 
not been numerous, but Samaan * found that the lethal dose in toads and 
rabbits was many times greater than the therapeutic dose, and the authors * 
demonstrated no pathology in the hearts, livers and kidneys of rabbits that 
received the drug intravenously every day for one month. 

Rather comprehensive clinical studies of khellin in angina pectoris were 
also made by Anrep, Kenawy and Barsoum,”'** who reported that khellin 
controlled the anginal pain without producing unpleasant reactions even 
when given in large doses of the order of 300 mg. daily. They stated that 
a daily maintenance dose of 50 to 100 mg., or even more, could be given for 
many months or even years without any untoward effects."* This conten- 
tion that the drug produced no important untoward reactions was not con- 
firmed by our experience. When we first gave khellin to a group of four 
patients in 1949, in divided doses of 300 mg.f daily, all developed severe 
nausea within a few days and use of the drug had to be discontinued. We 
therefore determined to administer a preparation allowing smaller doses 
of the drug to a larger group of patients with the anginal syndrome in order 
to evaluate the clinical response, and to ascertain the number, type and 
severity of reactions. Our study was based upon subjective criteria because 
it was known that other studies employing objective criteria, such as changes 
in the exercise tolerance test and in the ballistocardiogram, were being 


done.** ** 


* Received for publication August 25, 1951. 

From the Cardiological Departments of the College of Medicine of the Ohio State 
University, and White Cross Hospital, Columbus, Ohio. 

+ The khellin used in this study was in the form of 20 mg. coated tablets supplied by 
the National Drug Co., Philadelphia, Pa. 

£100 mg. capsules of khellin supplied by the Warren-Teed Products Co., Columbus, 
Ohio. 
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METHOD 


Forty-two patients with the anginal syndrome due to arteriosclerotic 
heart disease were selected to receive khellin orally and/or parenterally. The 
diagnoses were substantiated by careful history and complete cardiac evalua- 
tion, and many of the patients had been under observation and treatment 
with other drugs for several years. The group was comprised of 21 males, 
12 of whom had old myocardial infarctions, and 21 females, four of whom 
had old myocardial infarctions. The patients ranged in age from 37 to 83 
years, and the duration of the angina was from two days to 25 years, with 
an average of five years. Each patient was instructed to record the number 
and severity of anginal attacks and the number of nitroglycerin tablets used 
every day. All patients (except a few who were dangerously ill) were 
observed during a control period wherein they received no vasodilators 
at all. They were then started on khellin and observed for varying periods 
of time up to one year. 

In some patients, therapy was instituted by having them take 100 mg. 
daily for several days and then dropping to a maintenance dose; but in the 
majority of cases the patient received one 20 mg. tablet a day for the first 
week and two tablets a day for the second week, and the dose was thereafter 
increased at weekly intervals by one tablet a day until a therapeutic response 
or a reaction occurred. In the event that the patient suffered undesirable 
side effects, the dose was decreased in an attempt to arrive at a nontoxic but 
therapeutically effective dose for that individual. When the therapeutic 
dose exceeded the toxic dose for a given patient, the khellin was usually 
discontinued at the insistence of the patient, but some patients continued to 
take the drug in spite of reactions. 

A parenteral preparation of a suspension containing 50 mg. of khellin 
per cubic centimeter was employed both as a means of “rapid khellinization,” 
wherein the patient received 50 to 100 mg. intramuscularly per day for three 
or more days, and as a “booster shot” of 50 to 100 mg., given once a week 
concomitantly with the oral medication. The former method was also 
employed in several cases of acute coronary occlusion not included in this 
series. 

The khellin was administered continuously in most cases, intermittently 
in others, and some patients received other coronary vasodilators, such as 
erythrol tetranitrate, either alternately or simultaneously with the khellin. 
The clinical response to khellin was classified as favorable if the frequency 
and/or the severity of the anginal pains were diminished, as unfavorable 
if the reverse occurred, and as unchanged. All patients were examined at 
intervals of one week or less, and had periodic electrocardiograms and 
orthodiagrams. A few had ballistocardiograms, but not enough for us to 
form any opinion from the data. 
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RESULTS 


Reactions: These were purposely listed first because of the marked im- 
pression they made upon us and upon the patients. Of the 42 cases, 26 
patients (or 62 per cent) developed one or more undesirable reactions. 
Nausea was by far the most common offensive symptom, occurring in 23 
cases and accompanied by vomiting in six of these. There was one case of 
marked anorexia, one of epigastric pain, one of central nervous system 
stimulation with insomnia, one of tachycardia, and three of the male patients 
complained of a “hot feeling on top of the head.” 

Of the 26 cases with reactions, 12 patients had such severe symptoms 
that it was necessary to discontinue the drug. The other 14 patients either 
experienced relief from the undesirable symptoms when the dosage was 
decreased or were willing to endure minor discomfort as long as there was 
improvement in the anginal pain. Thus, 71 per cent of the total series were 
able to continue the khellin therapy for an average of six months. 

Various methods were used in an attempt to diminish the number and 
severity of the side effects. The daily amount was given in divided doses; 
the medication was given before, during, after and between meals; some 
patients were instructed to lie down after taking it; some were given pheno- 
barbital with it, and it was given with and without other vasodilators; but 
as far as we could tell, none of these measures was of any particular value 
in modifying the side effects. 

The nausea may have been partially due to gastrointestinal irritation, 
but at least part of it was of central origin, as some patients became nauseated 
while receiving only the intramuscular preparation. 

Clinical Response: Thirty of the 42 patients (or 71 per cent) experienced 
a decrease in the number and/or severity of the anginal pains, and therefore 
obtained a favorable response. This figure, of course, includes many who 
had reactions, some of whom were forced to discontinue the drug. Three 
patients (or 7 per cent) showed an unfavorable response, with increased 
pain, and six patients (or 15 per cent) were unchanged. The remaining 
7 per cent consisted of three patients who died during the course of treatment, 
two from acute myocardial infarctions and one from an unrelated condition. 
These three all experienced relief from anginal pain in varying degrees prior 
to their deaths. 

Of those who had old myocardial infarctions, a favorable response was 
shown by eight patients (or 50 per cent), a figure considerably below that 
for the entire series. 

The group that showed improvement was about equally divided between 
male and female patients. The clinical response was apparently not related 
to the age of the patient or to the duration of the anginal syndrome. Some 
patients reported an improvement in their pain following a periodic intra- 
muscular injection, although they were already on the maximal amount of 
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khellin that could be tolerated by the oral route, which indicates that they 
could not tolerate an effective therapeutic dose by mouth. One patient in the 
series who had bronchial asthma reported some improvement in his asthmatic 
condition along with relief from the anginal pain. 

Some attempt was made to compare the efficacy of khellin with that of 
erythrol tetranitrate, but only an impression could be gained; namely, that 
in some cases one was superior to the other, and in others the combined use 
produced better results than either one alone. In five cases the response to 
khellin could be described as dramatic: the khellin quickly abolished their 
pain where other medication had failed. 

Not included in this series were several cases of myocardial infarction 
which seemed to derive considerable benefit from intramuscular injections 
of 50 to 200 mg. of khellin daily during the acute phase. However, in acute 
myocardial infarction this drug, like others, is extremely difficult to evaluate. 

A few patients with pain in more than one location were noted to experi- 
ence relief from pain in one location but not in the other. One man noted 
that his chest pain was abolished but that the pain in his left arm recurred. 
This could not be explained, except, perhaps, on the basis that part of his 
pain was due to actual ischemia of the myocardium, and that the other 
element of pain was due to a secondary neuritis. 

There was noted a wide individual variation in the amount of khellin 
necessary to produce a clinical response, also in the amount that would pro- 
duce unfavorable reactions. The highest dose we were able to maintain for 
any length of time was 80 mg. per day. Some patients were able to tolerate 
only 10 mg. per day, and others were apparently able to tolerate none at all. 
Two patients taking 10 mg. daily still experienced pain but reported that the 
intensity of the pain was greatly reduced. 

The average maintenance dose in those patients who had minor or no 
reactions and were able to continue the drug over a period of months was 
40 mg. daily. It was felt that this was far below the effective therapeutic 
dose in many cases. 

Discussion 


In regard to the clinical response of patients with the anginal syndrome 
to khellin, our results showing 71 per cent favorable responses are in accord 
with most others thus far reported. Anrep, Kenawy and Barsoum ™ re- 
ported improvement in 140 of 250 patients. Rosenman, Fishman, Kaplan, 
Levin and Katz “* found a marked reduction in the number of attacks in 11 
of 14 cases of angina. Osher and Katz ** reported improvement in 16 of 
19 cases. Ayad,"* with a series of 23 patients, obtained good results in 19 
of them. Scott and co-workers ** studied a group of 20 patients and ob- 
served a significant reduction in the number of anginal attacks in only four, 
but an additional 11 stated that their pains were less severe. The only 
completely negative results reported were those of Greiner and Gold,” who 
found khellin to be no better than a placebo. 
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Concerning untoward reactions, our experience, along with that of most 
other investigators in this country, is distinctly at variance with that of the 
Egyptian group. Anrep, Kenawy and Barsoum* barely mention side 
effects, and apparently did not encounter any severe enough to warrant ces- 
sation of therapy. However, Rosenman and co-workers "* reported an 
incidence of 17 reactions in 43 cases, and Scott et al.’* noted reactions in 
17 of 20 cases, compared with our group of 42 patients, 26 of whom suf- 
fered undesirable side effects. 

Various explanations have been advanced to account for the difference 
in the incidence of reactions to khellin in this country and in Egypt, but thus 
far they have been mostly speculative. Evidently the Ammi visnaga plant 
from which the khellin is derived is identical, since that used here is imported 
from the Mediterranean countries, although it is conceivable that there 
might be a regional variation within this area. It has been suggested that 
our methods of extraction may be different, and that we are obtaining an 
impure form of khellin. Another possibility is that the methods of essay 
may be different, and that we are using relatively larger doses. One fact 
appears to be certain: that the nausea is at least partly of central origin, 
since our patients developed nausea on intramuscular treatment alone as well 
as on oral treatment. 

The difficulty in evaluating khellin as well as other forms of therapy in 
angina pectoris is of considerable magnitude, due to the large number of 
variables involved. It is well known that the severity of angina may be 
influenced by placebo therapy along with a multitude of environmental fac- 
tors, and that the pain may undergo remissions and exacerbations for no 
apparent reason. It is also difficult to compare the various published series 
of cases because of the different methods and criteria of evaluating improve- 
ment. Some authors consider only a complete cessation of pain to be such, 
while others are satisfied with a decrease in the frequency or severity of the 
attacks. In the light of these facts, we feel that a study such as the present 
one is not subject to elaborate statistical analysis, but that it provides the 
basis for a definite clinical impression. 

Our results with khellin and the results of others published thus far have 
given us no cause to change our preference for erythrol tetranitrate for the 
routine treatment of the anginal syndrome. We do feel that khellin is of 
value as a coronary vasodilator, however, especially in patients who fail to 
respond to the usual types of therapy; and that if the reactions could some- 
how be reduced to a reasonable number the drug would assume an important 
role in the treatment of the anginal syndrome. It should also prove to be 
useful in cases of acute myocardial infarction where the blood pressure is at 
a low level. 

SUMMARY 


1. Forty-two patients with the anginal syndrome were treated with 
khellin (visammin) orally and/or intramuscularly for periods averaging 
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six months, and the clinical response was gauged by the number and severity 


of anginal attacks and the number of nitroglycerine tablets taken. 


2. An incidence of 62 per cent reactions, mainly in the form of nausea 


and vomiting, was encountered, the reactions in 12 patients being severe 
enough to require cessation of therapy. 


3. Thirty patients (or 71 per cent of the group) had a favorable re 


sponse to the khellin, three patients (or 7 per cent) had an unfavorable 
response, six patients (or 15 per cent) were unchanged, and three patients, 
constituting the remaining 7 per cent, died before the study was completed 
after showing initial improvement. 


4. Khellin is of value in the treatment of the anginal syndrome but will 


not replace the other vasodilators to any great extent unless a method of 
decreasing the incidence of side effects is discovered. The latter has re- 


1. 
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portedly been accomplished in Egypt, but certainly not in this country as vet. 
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PARENTERAL ADMINISTRATION OF AMMIVIN 
(KHELLIN) IN THE TREATMENT OF 
CORONARY DISEASE * 


By E. M.D., F.A.C.P., New Brunswick, New Jersey 


In recent years there has appeared on the market a drug named khellin, 
Cis Hiz Os, the active principle from a native Egyptian plant, dmmi visnaga, 
known since ancient times as an antispasmotic. This drug has been found 
to be a coronary vasodilator, with apparent potency about four times that of 
aminophylline. It is available for oral use in doses of 20 to 50 mg. in an 
enteric coated tablet. An abundant literature has appeared on the oral use 
of this drug.’ * However, many of these studies, while suggesting a good 
effect in the control of angina, report a high percentage of the patients as 
showing symptoms such as nausea, anorexia, vomiting and dizziness, mak- 
ing the persistent use of the drug difficult. Enteric-coating the tablet pro- 
duced little if any change in tolerance, and reducing the frequency of dosage 
appeared to nullify whatever improvement the patient experienced from the 
use of the preparation. One gets the impression that the side effects are so 
undesirable that the patient has as much discomfort from the drug as from 
his cardiac complaints. 

Barsoum and his co-workers * reported on the absorption of khellin and 
its estimation in blood and tissues. It was found to be rapidly absorbed 
from the stomach and intestines and long maintained in the circulation. The 
disappearance from the tissues and the lowering of the concentration in the 
blood were both extremely slow. 

A search of the recent literature produces few references to parenteral 
khellin. Ayad* in 1948 used 100 mg. once or even twice a day for two 
weeks, then followed with oral medication. He reported that anginal at- 
tacks completely disappeared in 64 per cent, marked improvement occurred 
in 22 per cent and complete failure in 17 per cent. In five cases improve- 
ment was prompt; in most it appeared in five to 10 days. He reported no 
toxic effects. Anrep* in 1949 merely mentions its intramuscular use “in 
severe cases.” Scott et al.° in 1951 commented briefly that “all patients 
receiving Visammin intramuscularly complained of burning pain at the site 
of injection.” They studied electrocardiographic changes following single 
intramuscular doses of the drug and, in one case in five, found less marked 
RS-T segment depression after exercise than following control tests. Rosen- 
man et al.* suggest that “in severe cases initial doses may be given intra- 
muscularly.” They apparently used 200 to 300 mg. every hour or two hours 
for an unknown period. One patient is said to have complained of local 
pain at the site of injection. 


* Received for publication August 29, 1951. 
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Because undesirable side effects of oral preparations of khellin are fre- 
quent, it was decided to try intramuscular Ammivin,7 a purified aqueous 
suspension of the active constituent in isotonic sodium chloride, containing 
50 mg. of khellin per cubic centimeter. This was used in the treatment of a 
group of 18 ambulatory private patients with coronary disease, either with 
typical effort angina, with angina decubitus or with chronic coronary in- 
sufficiency. Most of these patients had either abnormal electrocardiograms 
consistent with a diagnosis of coronary disease, or a positive Master's step 
exercise test for coronary insufficiency where the resting electrocardiogram 
was negative. Iwo patients (cases 10 and 15), however, were thought 
initially to have coronary disease but had no supporting evidence, and in both 
of these khellin failed to produce any change in symptoms. In them, too, 
prolonged investigation revealed extracardiac causes for the chest symptoms. 
All of the patients had been under treatment with a variety of drugs, dietary 
regulation and restriction of activity of from one to 14 years before treat- 
ment was started. Patients were advised to continue using nitroglycerin 
when needed, but other drugs were omitted if possible. 

Dosage levels were determined by trial and error. In a few, the intra- 
muscular injections were given as often as every day (case 2), every two 
days (case 1), and every four days (case 8), in an effort to determine tol- 
erance for the drug. The majority, however, after an initial dose of 1 c.c. 
intramuscularly, were given 2 c.c. once a week over a period of many 
months. Gastrointestinal disturbances at this dosage were entirely absent, 
but where the frequency of the injection was increased to every two to three 
days, nausea and vomiting often appeared, as with oral khellin (case 2). 
It was felt, therefore, that the gastrointestinal complaints depended on blood 
levels and were probably central in origin. It has been suggested by some 
investigators ° that these side effects may be incidental, or due to the under- 
lying cardiovascular disease. However, all patients in this series were free 
from such symptoms before the use of the drug by either mouth or injection, 
and in each case the symptoms very consistently followed the administration 
of the drug. 

As is true with many drugs, there was considerable variation in the 
amount of local reaction to the injection. While six cases reported some 
tenderness or local heat and redness at the site, it was no more pronounced 
than that noted with mercurials or other standard injectables. In only one 
patient (case 6) was the first dose associated with so much edema, tender- 
ness and pain that it was not repeated. 

Use of vasodilator drugs has in general been disappointing. While oral 
aminophylline and similar preparations have been widely prescribed, it is 
questionable how much has been accomplished aside from the psychologic 
effect of taking a drug. Since angina pectoris, particularly the typical 
angina of effort, is a subjective symptom and frequently accompanied by no 


+A National Drug Company product not yet released commercially. 
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objective changes in heart rate, blood pressure, heart sounds or cardiographic 
change, it is difficult to evaluate the actual severity of the pain or the definite 
effect of any medication. We must also keep in mind the fact that angina 
pectoris is a disease in which there are marked exacerbations and remissions 
occurring spontaneously even without medication. In this disease, too, 
many extracardiac causes may influence the frequency and severity of the 
pain, as, for example, unusual mental or emotional strain, intercurrent in- 
fection, gall-bladder disease, gastrointestinal disturbance, weight gain, co- 
incidental hyperthyroidism and anemia. 

Because of the difficulties inherent in judging the drug, the patient was 
instructed to keep a daily log of his reaction, using a modification of the 
“daily report card” suggested by Gold ** for the evaluation of cardiac pain. 
He was given a dated card and was told that just before retiring he was to 
evaluate that day with a number from 1 to 4 as follows: (1) an unusually 
bad day, (2) a usual day, (3) an exceptionally good day, and (4) a day 
with no pain at all. This card, brought by the patient on his routine visits, 
enabled one at a glance to judge his condition over the previous weeks. It 
also reduced the chance of his magnifying recent discomfort or forgetting his 
previous state of health. Even with such a system, the figures themselves 
were not entirely consistent and the estimation of a “bad” or “good” day 
was apt to change over a period of time with the improvement or worsening 
of the patient. 

As can be seen in table 1, the patients chosen had, in general, a long 
history or a progressive angina with an increased need for medication, and 
therefore what might be considered a control period before Ammivin was 
started. Several patients had voiced dissatisfaction with their progress 
and felt that nitroglycerin, while controlling the pain, failed to give them 
any sense of real improvement. Case 1 was such a patient. Oral khellin 
had been tried but found difficult to tolerate. He was therefore started on 
intramuscular injections of Ammivin, 100 mg. every two days for four 
doses and then a maintenance dose of one injection weekly. After starting 
the drug he had much less pain and was able to omit all Demerol and papa- 
verine, previously used daily. In place of 8 to 10 nitroglycerin tablets, this 
drug was used at a maximum once or twice a week, and sometimes could be 
omitted entirely in spite of continuous increase in physical exertion. Case 3 
received no khellin by mouth but was started immediately on 100 mg. of 
the drug intramuscularly every three days and then once a week. He 
needed no further nitroglycerin and, when last seen before leaving for 
Florida, he reported that he was able to wash his car and to walk a mile 
against a wind and still remain symptomless. Case 14 is very interesting. 
This man had had a severe grade of angina pectoris for at least six years, 
had been seen frequently and had required morphine for relief two to four 
times weekly because of the severity of the nocturnal attacks. When he 
was started on Ammivin he had a severe local reaction, with tenderness of 
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the arm remaining for a week. The dose was given every four to five days 
and the anginal attacks became much less frequent. However, after the 
fifth injection he developed not only the local soreness but nausea, vomiting, 
anorexia and headache. Because of the good effect on his cardiac distress, 
Ammivin was not omitted but its dosage was reduced to | c.c., given only 
once a week and with the addition of 1 c.c. of Novocain. On this routine 
the patient tolerated the drug well for the next three doses. On raising the 
amount to 2 c.c. he again noted nausea and retching. However, he and his 
wife both stated that his angina had been cut down tremendously, and on 
resuming the weekly injection the drug was again tolerated. Case 2 was 
one of the first cases treated. Because of the severity and duration of his 
angina pectoris he was started with very heavy dosage of Ammivin, as noted 
in table 1. Within a few days he developed severe gastrointestinal symp- 
toms lasting several days, relieved by omitting the drug and reappearing 
when the medication was resumed, even at lower dose. However, the pa- 
tient felt sufficiently benefited in his angina to persist in the use of the in- 
jections for several months in spite of loss of weight and inability to eat. 
Eventually the reaction became so severe that it was necessary to cut Am- 
mivin entirely. It is felt that in this case a much lower initial schedule would 
have been wiser. 
Discussion 


From the patients’ standpoint, the drug was enthusiastically accepted, 
particularly by those who had been “through the mill,” so to speak, in their 
search for therapeutic help and improvement. This improvement has thus 
far been maintained over longer periods of time than one would expect 
merely from the psychic effect of a new treatment. It is interesting, too, 
that in the two patients (cases 10 and 15) in whom coronary disease was 
somewhat doubtful or, if present, only partially the reason for the patient's 
distress, the drug failed to have any effect in relieving symptoms. Need 
for nitroglycerin in the average coronary case has been reduced ; other drugs, 
and in particular the narcotics, are less often needed, and exercise tolerance 
is increased in some. In the author’s epinion, one-third of these cases had 
excellent results in the control of a long-standing angina, and, with the 
exception of those unable to tolerate the drug or proved to have other sources 
for the pain, all other patients were at least moderately improved. Some 
patients have not as yet had the drug for a sufficient time truly to evaluate 
it, though the immediate effect is promising. Acute coronary insufficiency 
as evidenced by angina of decubitus is a particularly troublesome symptom, 
often lasting for many months in spite of vigorous treatment, and here too 
the impression is that it was more quickly controlled and eradicated with 
injectable Ammivin. 

Local reactions to injectable Ammivin have been minor or absent in 
most cases, and when gastrointestinal effects were noted they were probably 
the result of improper dosage. It will be necessary to learn by future trial 
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how to use the drug most efficiently, especially in view of reported cumu- 
lative effect. In the early days of digitalis therapy, nausea, vomiting and 
purging were considered a necessary accompaniment of its therapeutic effect. 
With Ammivin, too, patients may need to be saturated with the drug and 
then maintained on smaller doses. Laboratory aid in the form of a test for 
the concentration of the drug in the blood stream would provide a more 
critical means of determining its effective therapeutic level. 

In evaluating any new drug, two questions may be asked: (1) Is it ef- 
fective in relieving symptoms? and (2) Does it alter favorably the natural 
course of the disease? In answering the first, it appears that intramuscular 
Ammivin shows promise and certainly warrants further trial. The results 
appear much more consistent than those obtained with oral preparations and, 
by proper dosage, the troublesome gastrointestinal reactions can be entirely 
avoided. As for the second question, long-term treatment of many patients 
will be needed to evaluate true increase in coronary blood flow and improve- 
ment in cardiac competence. 


SUMMARY 


|. A series of 18 ambulatory patients, previously under observation for 
severe and recurrent precordial pain due to coronary disease, was treated 
over a period of months with parenteral khellin (Ammivin). 

2. The drug was administered intramuscularly in varying amount and 
at varying intervals in an effort to obtain an optimal therapeutic effect with- 


out side effects. 

3. Tabulation of case findings was made, and results were encouraging 
in that a majority of patients noticed less frequent and less severe attacks, 
with reduced need for auxiliary medication. 

4. The drug deserves further trial and study in the treatment of angina. 


AppENDUM 


Since this manuscript was submitted, cardiograms following Master’s step exercise have 
been repeated on patient VP (Case 4) and are now negative. This patient continues to take 
the injection once a week, uses no nitroglycerin for weeks at a time and is working full time 
as a general duty nurse. 
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THE TREATMENT OF ANGINA PECTORIS WITH 
PURE CRYSTALLINE KHELLIN *+ 


By Rateu C. Scorr, M.D., and Vincent J. Setwert,t M.D., 
Cincinnati, Olio 


INTRODUCTION 


Tue use of khellin in the treatment of angina pectoris has been the sub- 
ject of numerous reports.’ * The results have varied from those who re- 
ported 90 per cent improvement ' to those who found it to be no better than 
a placebo. Some possible causes for these discrepancies include spontaneous 
changes in the disease process, different methods of evaluating the results, 
and variations in the size of the dose of khellin used by the different workers. 

In a previous report,” we found only four of 20 patients studied who 
showed a definite reduction in the number of their anginal attacks while 
receiving khellin. Moreover, a relatively high incidence of untoward side 
effects was encountered in the 20 patients. Many of these patients were 
unable to tolerate more than 40 mg. of khellin per day, which is believed to 
be an inadequate daily dose in most instances. The preparation used in that 
study was stated by the manufacturer § to consist of a mixture of 70 to 80 
per cent khellin and 20 to 30 per cent visnagin, each tablet containing the 
equivalent of 40 mg. of active principle. Preparations of similar mixtures 
have been used in other reports.°* It was believed that many of the patients 
in that study were not maintaining an adequate therapeutic level. It was 
suggested that impurities in the mixture might be responsible at least in 
part for some of the side reactions, and that the latter were not due entirely 
to khellin. A purified crystalline khellin preparation (approximately 99 
per cent pure) which was made available to us seemed to offer promise of an 


answer to those questions.** 

The present study was undertaken to determine if the purified crystalline 
khellin would cause undesirable side effects in dosage levels that were con- 
sidered adequate. In addition, it was desired to learn whether, if such 
dosage could be achieved, there would be definite improvement in the anginal 
seizures 


* Received for publication November 24, 1951 

From the Cardiac Laboratory, Cincinnati General Hospital, and the Department of 
Internal Medicine, College of Medicine, University of Cincinnati, Cincinnati, Ohio 

This study was aided in part by a grant from Lloyd Brothers, Inc., Cincinnati, Ohio 

* Khellin, 2 methyl 5, 8-dimethoxy-furano-chromome, is the presently accepted generic 
name of the Council on Pharmacy and Chemistry. This compound was previously designated 
as visammin 

t Trainee of the National Heart Institute 

§$ Smith, Kline, and French Laboratories, Philadelphia, Pennsylvania 

** The khellin used in the present study was supplied as Khelloyd, a pure crystalline 
— of khellin, by Lloyd Brothers, Inc., Cincinnati, Ohio, through the courtesy of Dr. L. J 
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TREATMENT OF ANGINA PECTORIS WITH KHELLIN 


MetTuHops AND MATERIALS 


Fourteen patients with well-authenticated angina pectoris were selected 
for this study. The majority of these patients had been followed for several 
years in the Cardiac Clinic and the Cardiac Laboratory of the Cincinnati 
General Hospital. Their ages ranged from 47 to 79. Each patient kept 
a daily record of his pains on a small card made in the form of a calendar.** 
He brought this card with him at each visit and the number of pains was 
transcribed on a master sheet in the form of a permanent record for each 
patient. Some patients were taking digitalis, and this was continued. The 
patients were permitted to take nitroglycerin tablets as needed. 

The patients in this study can be divided into three groups, on the basis 
of the severity of their angina during the control period: three had what we 
can arbitrarily call mild angina (fewer than two pains per week); seven 
had moderate angina (between two and 10 pains per week) ; four had severe 
angina (over 10 pains per week). 

All of the patients were observed for a control period of an average of 
four weeks prior to the administration of either crystalline khellin or placebo. 
Upon completion of the period of control observation, each patient was given 
either 50 mg. doses of crystalline khellin four times a day, or a placebo 
identical in size and color. This trial with either khellin or placebo was 
conducted for an average of four weeks. At the end of this period the 
preparations were changed, and those who had been receiving placebo were 
now given khellin, and vice versa. The physician who dispensed the tablets 
did not know their identity. 

Exercise tolerance tests were carried out on each patient during the con- 
trol period and at the end of each period of trial with khellin and placebo. 
The test required that the patient walk over two standard 9 inch steps with 
a small piece of ice in each hand.* He was required to perform a double 
Master test (twice the designated number of trips for his age and weight 
in three minutes), unless he developed pain or severe dyspnea. An electro- 
cardiogram, including standard leads I, II and III, precordial leads Vs, V4 
and Vs, and augmented unipolar extremity leads aVL, aVR and aVF, was 
taken before and immediately following the exercise test. The test was 
considered positive if there developed an RS-T segment depression of 0.5 
mm. or more in standard leads I and II, in aVL or aVF or in the precordial 
leads.** Change in direction of a T wave following exercise was also re- 
garded as a positive test. 

RESULTS 

Eight of the 14 patients studied experienced fewer pains while taking 
the purified crystalline khellin than during either the control period or 
while taking placebo (table 1). Five of these patients (J. D., W. Sch., 
E. C., M. P. and R. H.) had over 50 per cent reduction in the frequency 
of their anginal attacks. 
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When our patients are grouped according to the severity of their angina, 
it is found that the more severe the case the more striking the improvement. 
Three (M. O., M. M. and J. W.) of the four severe cases, four (J. D., W. 
Sch., E. P. and R. H.) of the seven moderate cases, and one (M. P.) of 
the three mild cases showed significant improvement while taking pure 
crystalline khellin. 

Because our series of patients has been previously studied over a com- 
paratively long period of time, and because of the relatively good correla- 
tion between the number of anginal attacks during the control period and 
the number during the period of placebo administration (table 1), it is felt 
that the significance of the results with khellin is increased. 
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Control Placebo Khellin 


Average Average 
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Six of the patients showed no significant decrease in the frequency of 
their pains while taking purified crystalline khellin (table 1). 

Khellin requires a few days to reach a maximal therapeutic level in the 
body, and also requires several days or even weeks to be completely excreted 
after therapy is discontinued."* With these facts in mind, we have also 
analyzed our data by omitting the first seven days of khellin therapy and also 
the first seven days of those periods of placebo administration which fol- 
lowed khellin therapy. Nine patients showed improvement while on khellin 
therapy, one more than the number obtained when the data were analyzed 
according to the first method (table 1). In addition, six of these nine 
showed over 50 per cent reduction in the frequency of their anginal attacks. 

Fifty-one exercise tolerance tests were performed on the patients during 
this study. During the control period all of the patients had a positive test, 
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as manifested by the occurrence of anginal pain or the development of 
positive electrocardiographic changes, or both. 

Exercise tests were performed on all patients following placebo admin- 
istration, with the exception of one patient (J. M.), who could not exercise 
because he had developed cellulitis of his legs. None of the patients showed 
increased performance or reversal of electrocardiographic changes following 
placebo administration. 

Exercise tests were done on all patients at the end of khellin therapy 
except for one (N. G.), who was hospitalized for a suspected myocardial 
infarction, as described later. Three of the patients tested showed improve- 
ment in their exercise tests following khellin therapy. One patient (R. H.), 
who had positive electrocardiographic changes following exercise during 
the control and placebo periods, had a negative test after khellin adminis- 
tration; however, there was no increase in the number of trips he was able 
to perform. One patient (C. C.) showed slightly less marked RS-T seg- 
ment depressions in her electrocardiogram following exercise during the 
period of khellin therapy than she did during either the control or placebo 
periods. One patient (G. S.) was able to perform 36 trips following khellin 
therapy, as compared with 27 and 24 trips during the control period, and 
30 during the placebo period; his electrocardiogram was positive after each 
test. 

Sipe Errects AND DosaGe 


Purified crystalline khellin therapy was initiated in the form of 50 mg. 
uncoated tablets four times daily. Three patients (G. S., M. M. and R. H.) 
tolerated the dose for the entire period of observation with absolutely no 
side effects (table 2). 

The most common side effect observed was the appearance of nausea. 
The nausea, however, was readily controlled in most cases by reduction of 
dosage. 

Seven patients (J. W., M. O., C. C., M. P., E. C., N. G. and J. M.) de- 
veloped nausea on a dosage of 200 mg. per day. In two patients (J. W. 
and M. P.), the dose was reduced to 100 mg. with no recurrence of the 
nausea; in one patient (M. O.), the dose was reduced to 150 mg. per day 
and she had complete subsidence of her symptoms except for slight nausea 
on one day only. Patient J. M. had no recurrence of nausea on daily doses 
of 100 or 150 mg. A fifth patient (E. C.) stopped khellin for one week 
and then resumed her medication on a dose of 200 mg. daily with no recur- 
rence of nausea. Patient C. C. stopped khellin for one week, then took 
100 mg. a day for two weeks and then 200 mg. a day for a week with no 
recurrences of nausea. The seventh patient (N. G.), who will be referred 
to later, discontinued khellin on two occasions because of untoward effects. 
Other symptoms noted by these seven patients are listed in table 2. 

One patient (J. D.), on the second day of khellin therapy (200 mg. per 
day), had marked urinary frequency and polyuria and generalized malaise. 
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Taste II 
Patient | Daily Dose of Khellia | Duration Side Effects 
J. D. 112 (average) 29 days | Frequency, polyuria, generalized malaise noted 
(Range: 200-0) on 200 mg. per day but not on 100 mg. per day. 
M. O. 200 18 days Nausea. 
150 16 days | Slight nausea on one day only. 
M.M. | 200 28 days None. 
W. Sch. | 200 7 days | Diarrhea (but he had been troubled with this 
when not on khellin). 
100 27 days 
None 7 days | Patient stopped khellin but diarrhea persisted. 
150 7 days 
Eg. < 200 (took less 21 days | Gaseous distention, epigastric pain periodically. 
than 200 2 days/ — en 
wk.) 
None 7 days | Stopped because of nausea and epigastric pain. 
200 7 days | None (no recurrence of symptoms when dosage 
was resumed). 
M.P 200 6 days Slight nausea, pyrosis. 
100 33 days one. 
J.W. 200 Sdays | Nausea, anorexia, generalized malaise. 
100 23 days None. 
R. H. 200 28 days None. 
G.S 200 28 days None. 
200 14 days | Weakness, anorexia. 
None 7 days | Stopped because of nausea; vomited once. 
100 14 days None. 
200 7 days None. 
A. H. 175 (average) 28 days Sour eructations with 200 mg. dose, none with 
(Range: 100-200) 150 mg. dose. 
M.W. | 200 29 days | None. 
N.G. 100 (average) 17 days Nausea, anorexia, pyrosis, “metallic’’ taste; 
(Range: 0-200) patient stopped tablets twice because of nausea. 
J. M. 200 10 days | Nausea. 
150 5 days None. 
100 6 days None. 
150 21 days | None. 


He reduced his dose (omitting the tablets entirely on some days), so that 
he averaged approximately 100 mg. per day. On this dose there were no 


untoward effects. 


Another patient (A. H.) experienced sour eructations 


while on a daily dose of 200 mg., but had none when he reduced the dose 
to 150 mg. per day. 

Patient W. Sch. experienced diarrhea while taking khellin, but this in all 
probability was not due to the drug; this patient had been troubled with 
diarrhea before the study began and experienced it also while taking placebo. 
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DIscussION 


Seven of the 11 patients with moderate or severe angina had a definite 
reduction in the frequency of their anginal pain while taking purified crys- 
talline khellin (table 1). Two of these were maintained on a daily dose of 
200 mg. throughout the period during which khellin was administered. The 
other five, after being on a daily dose of 200 mg. for from one to 18 days, 
required a reduction in their dose (because of side effects) to an average of 
100 or 150 mg. per day. 

Of the six patients showing no improvement, three had mild angina. 
Other workers ° have pointed out the difficulty of evaluating the effect of any 
drug in patients suffering from infrequent anginal seizures. One patient 
(N. G.), after being on 200 mg. of khellin for four days, experienced an 
episode of severe dyspnea without pain. He was hospitalized for 17 days 
for observation and khellin was discontinued. Although a myocardial 
infarction was suspected clinically, he never developed any electrocardio- 
graphic changes. After discharge from the hospital he was again started 
on khellin, but he discontinued the tablets on two occasions because of 
nausea, anorexia and pyrosis. 

Nine of the 14 patients in this series had one or more side effects (table 
2) on a dose of 200 mg. per day. However, in all but the one case noted 
above, these side effects completely disappeared on reduction of the dose to 
150 or 100 mg. per day. In two instances, by either temporarily reducing 
the dose or omitting it entirely for one week, the patient was then able to 
resume a daily dose of 200 mg. without side reactions. 

The striking feature is that, in this series, all except one of the 14 pa- 
tients were maintained on an average daily dose of purified crystalline khellin 
of 100 mg. or more throughout their period of khellin therapy. This is 
in contrast with our earlier study,* in which, when using a khellin mixture, 
seven of 20 patients studied could tolerate an average daily dose of only 
17 to 60 mg. of active principle because of the occurrence of untoward side 
effects. 

Of interest is the fact that even the patients who showed no improve- 
ment were maintained on average daily doses ranging between 100 and 200 
mg. of purified crystalline khellin. This would seem to indicate that some 
patients will not improve despite an adequate therapeutic level of khellin. 
This is in accord with the statement that approximately 30 to 40 per cent 
of patients with angina pectoris do not respond to drug therapy.* ** ** 

On the basis of this study, it appears that purified crystalline khellin 
causes fewer side effects in doses considered to be in the therapeutic range 
than does the khellin mixture. Some of the side effects of the latter are 
probably caused by impurities. 

A suggested dosage schedule is to administer four 50 mg. tablets of 
purified crystalline khellin daily in divided doses. This should be main- 
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tained unless side effects occur, in which case the dose should be reduced 
to two or three tablets daily. 

Based on the period of observation used, our studies indicate that dosage 
of pure crystalline khellin may be adjusted in many patients practically to 
eliminate untoward side effects while still remaining within what is gen- 
erally considered to be the therapeutic range. We consider the minimal 
effective dosage to be 100 mg. or more per day. 


SUMMARY AND CONCLUSIONS 


1. Purified crystalline khellin was administered orally to 14 patients with 
angina pectoris. 

2. These patients were observed during a control period and two sub- 
sequent periods of alternate placebo and khellin administration. These 
periods each averaged approximately four weeks. 

3. Eight of the 14 patients experienced fewer anginal attacks while 
taking purified crystalline khellin than during either the control period or 
the period of placebo administration. 

4. The purified crystalline khellin was started in a daily dose of 200 mg. 
in all patients. 

5. Nine of the 14 patients experienced one or more untoward side effects 
while taking 200 mg. per day. In all but one of these patients the side 
effects could be controlled by temporarily discontinuing the khellin or by 
reducing the dose to 150 or 100 mg. per day. 

6. Exercise tolerance tests were performed during the control period 
and upon completion of the period of placebo and khellin administration. 
Three patients showed improvement in their exercise tests following khellin 
therapy. 

7. This study indicates that purified crystalline khellin produces fewer 
side effects than do khellin mixtures in doses considered to be in the thera- 
peutic range. 
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COMPARATIVE TESTS OF THYROID FUNCTION * 


By Georce B. McApams, Hartford, Connecticut, and WiLLiAM 
T. Satter, F.A.C.P., New Haven, Connecticut 


In this report are included comparative studies on approximately 45 
patients whose thyroid function was appraised by four laboratory tests, in 
addition to routine clinical observations. These laboratory tests were : 


(1) Serum “hormonal” iodine (protein-precipitable), S.H.I. 

(2) Basal metabolic rate, B.M.R. 

(3) 24-hour uptake of radio-iodide, I’. 

(4) Thyroid secretory rate, T.S.R., which was determined by the turn- 
over of radio-iodide in the gland, as described by Salter, de Visscher 
and McAdams.* 


The chief objective was to validate laboratory means for distinguishing 
between hyperplasia and hyperfunction of the thyroid in the goitrous patient. 

The patients studied comprised a wide range of individuals, from athy- 
reotic and pituitary myxedema to severe primary hyperthyroidism ( Graves’ 
exophthalmic goiter). As shown in table 1, females predominated, but 
there was a considerable variation in age. The patients selected were un- 
treated, for reasons which will appear later. Special care was taken to ex- 
clude the previous use of thiouracil congeners and of iodine-containing medi- 
cation, including radio-opaque media used for x-ray diagnosis. Both am- 
bulatory and hospitalized patients from the Hartford Hospital were included. 


METHOps 


All patients received 100 microcuries of I'" orally, fasting. With the 
portable Tracerlab monitor model SU-4, direct contact readings were taken 
at several anatomic sites. These were (a) over the neck in the regions of 
the isthmus and over the two lobes; (b) over the manubrium, and (c) 
against the calf of the legs. The readings were repeated at intervals of one 
or two hours, four, eight and 24 hours after administration of the test 
dose. At the 24-hour period, the percentage uptake in the gland was deter- 
mined with a “100 scaler,” Tracerlab model SC-7, by taking five minute 
readings at 15 cm. above the neck of the recumbent patient directly over the 
isthmus. Such values were compared with the readings of a standard 
bottled solution containing 100 microcuries made up at the same time the 

* Received for publication December 19, 1951. ; 

From the Laboratories of Pharmacology and Toxicology, Yale University School of 
Medicine, New Haven, Connecticut. : 

This paper is the result of studies aided by grants from the Anna Fuller Fund, the 
Connecticut Cancer Society and the Fluid Research Fund of Yale University School of 
Medicine. 
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patient was treated. Background readings (at the calf) were subtracted 
from the neck readings. Likewise, environmental background readings 
were subtracted from the standard readings before the percentage uptake 
was calculated. In connection with the contact neck readings, the back- 
ground (calf) readings were not subtracted, inasmuch as in no case was 
this greater than 3 per cent of the neck readings. Indeed, in the hyper- 
thyroid cases they were all less than 1 per cent. The basal metabolism tests 
were done in the referring doctor’s offices or in the Hartford Hospital, some 
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Pad 14.4 
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Ke +3 23.6 
Ri —20 22.3 
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1 Qu —29 38.0 i 
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16 | Pi +13 
17 Suf +42 
18 | To +10 
: 19 | Pra -1 
20 | Ha —8 
21 | Os +19 
22 | Suru sie 
23 | Lo 
24 | Suro 17.1 ; 
25 | Par +27 70.8 
26 | Mu +22 18.0 
27 | Pe +78 17.2 
28 | No 
: 29 | DiN 
30 | Wi +1 35.7 
31 Lo +40 32.0 
32 | Sz —10 28.0 
33 Be +33 17.2 
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35 Sh —14 16.5 
36 | St +18 84.0 
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TaBLe 1—Continued 


(10) 
Estimated 
T.M.R. 
x2 


Kl Dr. Calef 
Gr 665-092 

Si Dr. Jenovese 
Su OPD 

Wa Dr. Jenovese 
Se Dr. Root 

Ch d 689-000 


Coefficient of correlation vs. estimated 
T.M.R. (Column 10) 


Probability value, P <0.001 <0.01 | <0.001 


Column 6. Serum “hormonal” iodine (micrograms per cent). 
Column 7. Basal metabolic rate (percentage of normal). 
Column 8. 24-hour uptake of I™ (percentage of test dose). 
Column 9. Thyroxine secretory rate (mg. L-thyroxine secreted by the thyroid gland per 
day per square meter of body surface). 
Column 10. Estimated thyroxine metabolic turnover rate (mg. L-thyroxine consumed 
per day per square meter of body surface). 
In columns 9 and 10 the physiological value has been doubled to equate it with the dosage 
of parenteral DL-thyroxine, now available for therapy. 


in the out-patient department, some on the wards. Finally, the serum 
“hormonal” iodine determinations were performed according to the cold- 
acetone precipitation method of Salter and Johnson as modified by Salter 
and Rosenblum.’ 


CALCULATION OF THYROID SEcRETORY Rare, T.S.R. 


As outlined previously,’ the radioactivity of the thyroid gland is deter- 
mined by (a) hyperplasia of tissue, and (b) its functional activity. Hence, 
the decline in glandular radioactivity due to secretion of hormone must be 
integrated with the increase in pick-up due to trapping of iodide. When 
this correction is made, the distorting effect of hyperplasia largely disappears, 
and only the secretory rate is recorded. In particular, euthyroid cases with 
nontoxic goiter register as “normal function,” whereas without suitable 
correction the value for pick-up is high. 

The formula for the calculation follows : 


T.S.R. = 0.07 + 0.378 X P X antiln (- 
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BM.R. | Uptake | q 
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j | 

E 37 9.9 | +33 46.5 0.45 | 0.40 ; 
i 38 10.8 +5 0.38 | 0.43(5) 
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In this equation, 


P = maximal up-take (in counts per minute per microcurie X 10°) within 
the first eight hours. 

S = the rate of uptake in the first six hours; and 

r = ratio P/A, where 

A = the final up-take at 24 hours (in C.P.M. per pe X 10°). 


T.S.R. is conveniently stated in terms of milligrams of L-thyroxine per 
square meter of body surface per day. The numerical coefficients shown in 
the equation are for the particular instrument employed, as described earlier. 


LABORATORY FINDINGS 


The collective data are shown in table 1 and in figures 1 to 5. The daily 
T.M.R. (thyroid metabolic turnover rate) was estimated from the serum 
analyses according to Salter, de Visscher, McAdams and Rosenblum * and 
included in table 1. For convenience, this T.M.R. was chosen as the chief 
parameter, against which all other findings were compared. For each test- 
series, given in a single column of table 1, the correlation with the T.M.R. 
was calculated as a coefficient by the method of Fisher.‘ Perfect correlation 
is indicated by a value of 1.0, and absolute lack of correlation by a value of 0. 
From the table it will be seen that the serum “hormonal” iodine (known as 
S.H.I or P.B.I.) shows nearly perfect correlation with the T.M.R. This 
feature follows naturally, as one is estimated from the other. Obviously, 
for present purposes, either value may be used as a “standard” parameter 
of reference. 


BasAL METABOLIC RATE 


The B.M.R. showed only moderate correlation, as indicated by a coef- 
ficient of 0.44, shown in column 7 of table 1. Figure 1 illustrates the scat- 
ter involved. Nevertheless, this value is high enough to indicate a definite 
diagnostic usefulness of the B.M.R. However, the test proved to be slightly 
worse than the 24-hour uptake of radio-iodide. 


24-Hour Rapio-1opIpE 


The difficulty with the measurement of 24-hour uptake of radio-iodide 
is that it reflects anatomic hyperplasia as well as physiologic hyperfunction. 
Accordingly, the correlation with T.M.R. (thyroid metabolic turnover rate) 
is only 0.58. Figure 2, indeed, shows about the same scattering as figure 1. 


SECRETORY RATE 


The thyroid secretory rate, as calculated by Salter, de Visscher and 
McAdams,’ is based upon a series of readings. It recognizes the rapid 
release of hormone by the hyperfunctioning gland, while correcting for 
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SERUM HORMONAL IODINE, MCGM, % 


Fic. 1. Basal metabolic rate compared with serum “hormonal” iodine in 33 patients. 


hyperplasia. As shown in table 1 (column 9), the coefficient of correlation 
is high, i.e., 0.87. Moreover, figure 3 shows less scattering than the earlier 
graphs. In short, T.S.R. (measured over the thyroid gland) correlates 
well with T.M.R. (measured in the blood), if the patient is in a steady 
physiologic state. 
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UNT REATED 
PREVIOUSLY @ 


BY THYROID AT 24 HOURS 


i i i i 
10 12 14 16 
SERUM HORMONAL IODINE, MCGM,% 


PERCENTILE UPTAKE OF TRACER I ‘3! 


Fic. 2. Twenty-four hour percentile uptake of radio-iodide compared with serum 
“hormonal” iodine in 32 patients. 
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PATIENTS 
UNTREATED 
PREVIOUSLY 


THYROID SECRETORY RATE ¥ 
MG.L.~ THYROXINE /SQ.M./DAY 


i i i L 
SERUM HORMONAL IODINE, MCGM,% 


Thyroid secretory rate, T.S.R., compared with serum “hormonal” iodine in 
42 patients. 


CASES COMPLICATED 
| by PHARMACOTHERAPY 


THYROID SECRETORY RATE *% 
n 


MG. L- THYROXINE /SQ.M./DAY 
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SERUM “HORMONAL IODINE, MCGM % 


Fic. 4. In contrast to figure 3, the administration of drugs prior to diagnostic a raisal 
vitiates the correlation of thyroid secretory rate with serum “hormonal” iodine (18 addi- 
tional patients). 
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Errect or DruGs 


The correlations just described fall awry if the physician injudiciously 
treats the patient before his thyroid status has been confirmed by laboratory 
methods. As shown in figure 4, the correlation fails miserably. Other 
graphs for treated patients (not published) show a similar, but less striking, 
distortion of the Maximal Uptake and Thyroid Secretory Rate (both deter- 
mined by radioactivity ). 


DiscusstIoNn 


Several large series of patients have been presented in the literature“ ‘ 
from the standpoint of laboratory confirmation. In these, however, the four 
chief diagnostic procedures (discussed in this report) have not been cor- 
related one with another. Furthermore, the rather low correlations previ- 
ously published suggest that uncontrolled variables creep into large groups 
of data and tend to distort fundamental relationships. 
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Fic. 5. Very poor correlation is noted between the 24-hour percentile uptake of radio-iodide 
and the basal metabolic rate in 28 patients. 


In figure 5, basal metabolic rate is pictured as the chief parameter, cor- 
related with 24-hour uptake of radio-iodide by the gland. The poor cor- 
relation is obvious at a glance. The comparison lends support to the concept 
that serum “hormonal” iodine, S.H.I., is a more reliable “standard” of 
reference. 


CONCLUSIONS 


In approximately 45 patients the daily thyroxine turnover rate (T.M.R.) 
was compared with the serum “hormonal” iodine and with measurements 
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of the uptake of radio-iodide by the thyroid gland. It was found that the 
protein-bound iodine of the serum correlated well with the estimated thyroid 
secretory rate (T.S.R.). Such observations are more consistent than 
B.M.R. and 24-hour percentile uptake, but only when established in un- 
treated patients. The data help distinguish hyperplasia from hyperfunction 
in the goitrous patient. 
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THE PERIPHERAL VASCULAR LESIONS OF LUPUS 
ERYTHEMATOSUS * + 


By Epwarp W. Lowman, and Cuartes H. Stocums, M.D., 
Rochester, Minnesota 


Since the initial report in 1935 by Baehr and associates ' of the diffuse 
peripheral vascular involvement in lupus erythematosus, much _ histologic 
investigation has been directed toward clarifying the nature and extent of 
this process. Initially it was the impression of these investigators that it 
was primarily a process of endothelial proliferation associated with narrow- 
ing and occlusion of small vessels. Subsequently, in 1941, Klemperer and 
his group of workers * clarified this misconception, and introduced the con- 
cept of fibrinous degeneration. It was proposed that in lupus erythematosus, 
collagen diffusely underwent a degenerative change as a result of an “X” 
stimulus, and, because of the diffuse distribution of the mesenchymal tissue, 
the changes were accordingly widespread in many systems. The fibrinoid 
change, according to Klemperer, could be one of two types: (1) initial 
swelling with secondary cellular reaction and subsequent sclerosis, or (2) 
sclerosis first without preceding reaction. The difference in response was 
probably modified by the intensity and tempo of the inflicting force. The 
vascular changes noted were mainly in the smaller vessels and arterioles. 
Venous changes were reported as uncommon in the tissues examined, and 
little note was made of muscle, peripheral nerve and synovial tissue. 

Clinically, arthralgias are common symptoms of patients with lupus 
erythematosus. Slocumb * reported the incidence of arthritic manifestations 
in chronic, subacute and acute forms to be 20, 57 and 63 per cent, respectively, 
and in more than 50 per cent of the cases manifestations involving joints 
preceded the appearance of lesions involving the skin by from one and a half 
months to five years. More recently, Montgomery and McCreight * have 
reported an incidence of arthralgia-arthritis in the chronic, subacute and 
acute forms of 43, 71 and 91 per cent, respectively; they attribute this 
increase in manifestations in joints to a more acute awareness of the arthral- 
gia in the earlier clinical diagnosis of lupus erythematosus. Despite this 
prominent feature, little histologic investigation of synovial changes in the 
disease has been carried out. It has been noted that, while synovial involve- 
ment is frequent, the development of a progressive deforming arthritis is 


* Received for peste May 2, 1951. 
t 


Abridgement of thesis submitted by Dr. Lowman to the Faculty of the Graduate School 
of the University of Minnesota in partial fulfillment of the requirements for the degree of 
Master of Science in Medicine. 

t Microscopic studies of tissue were done in the laboratory of Dr. James W. Kernohan 
and under his supervision. 

t Fellow in Medicine, Mayo Foundation. 
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rare. Slocumb noted it in one of 10 cases. If deformities do occur, they 
usually do so late in the course of the disease. According to Friedberg and 
co-workers, the smaller joints are most frequently involved,’ though larger 
joints may be affected. 

In one case of lupus erythematosus, Mallory * reported that the patient’s 
joints showed evidence of severe synovitis but “no evidence of rheumatoid ar- 
thritis.” In the case reported by Ginzler and Fox," slight hyperplasia was 
noted in some areas of joint synovia, but inflammation or vascular alteration 
was not evident. Hypertrophy of synovial villi, inflammation of synovia 
and perivascular inflammation in subsynovial and capsular tissues have been 
noted by Cluxton and Krause.* 

Microscopic studies of muscle in cases of lupus erythematosus have been 
few and incomplete. Most observations have been made incidentally, in 
cases in which patients who had lupus erythematosus were used as controls 
in recent studies of changes in muscles of patients having rheumatoid ar- 
thritis. Clawson and co-workers ® reported that in the case of lupus ery- 
thematosus which they studied, six of seven muscles showed evidence of 
myositis, and the lesions were not of the fibrinoid nature so commonly re- 
ferred to as the specific reaction in lupus erythematosus. Bunim and as- 
sociates *° noted typical nodular lesions of muscle in one of two cases of 
lupus erythematosus. Atrophy, irregular degenerative changes of muscle 
fibers and occasional mild interstitial inflammation were noted in sections 
of voluntary muscle in one case reported by Ginzler and Fox.’ In five cases, 
Klemperer and co-workers * examined skeletal muscle and noted mild peri- 
vascular round-cell infiltrations which were not considered to be of signifi- 
cance. Ina sixth case, however, intense interstitial and perivascular round- 
cell reaction plus myositis of the psoas and rectus muscles were noted. 
Fibroblastic proliferation or regeneration in the vascular walls with peri- 
vascular round-cell infiltration in skeletal muscle was noted by Correa ™ 
in two cases of another series. 


METHOD 


All tissue was obtained at necropsy. The primary cause of death in 
each case was lupus erythematosus. Muscle was available in 15 cases, 
peripheral nerve material in 15 cases and synovial tissue in five cases. 
Diaphragms which showed serositis were excluded from the study because 
of the high concomitant incidence of bronchopneumonia. Tissue was em- 
bedded in paraffin blocks, and serial sections, 8 micra in thickness, were 
prepared; a minimum of 300 sections was cut from each block, and every 
tenth section was mounted and stained for study. Hematoxylin and eosin, 
Mallory’s phosphotungstic acid and van Gieson’s and Mallory-Heidenhain’s 
stains were employed. Adequate material for serial sections of at least one 
muscle and one peripheral nerve was prerequisite to inclusion of the case in 
the study. If available, additional specimens of muscles and nerves and 
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specimens of synovial tissue were prepared in serial or less exhaustive serial 
sections for study and comparison. 

As controls, muscles and nerves were obtained at 30 routine necropsies 
and prepared in a manner identical to that described. Ready availability 
made it possible to obtain multiple samples of muscles and nerves. Four 
cases of leukemia, one of acrosclerosis and one of periarteritis nodosa were 
eliminated from the control group because of known vascular changes, but 
other cases were unselected and included those in which changes in muscle 
and nerve were known to exist. 


OssERVATIONS (TABLE 1) 


Degeneration of Muscle. Degeneration was noted in 11 (73 per cent) 
of the 15 muscles serially sectioned. In addition, degeneration was seen 
in a single section from each of two other muscles ; in some muscle, therefore, 
in 13 of the cases, there was evidence of muscle degeneration. In all, a total 


Taste | 


Peripheral Vascular Lesions Noted in Serial Sections of Muscle and Nerve 


Lupus erythematosus (15 cases) Controls (30 cases) 


Muscle, per cent Nerve, per cent Muscle, per cent | Nerve, per cent 


Degeneration 73 53 37 37 
Perivascular cell aggregates 100 93 13 10 
Arterial changes: 
Active Occasional 7 10 10 

Old 0 13 27 10 
Venous changes: 
Edematous phase 13 Occasional 3 0 
Reactive phase 100 93 0 0 
Sclerotic phase 46 73 33 37 

| 


of 62 muscles in the 15 cases were studied, an average of 4.1 different 
muscles per case. Degeneration was noted in 50 (81 per cent) of the 62 
muscles. It varied from early loss of striations or spotty degenerative 
changes in single bundles to extensive new or old involvement of muscle. 
This was graded on a scale of 1 plus to 4 plus, the former indicating 25 per 
cent involvement and the latter 100 per cent involvement. Ten per cent 
showed occasional changes, 38 per cent were graded 1 plus, 40 per cent were 
graded 2 plus, 10 per cent were graded 3 plus and 2 per cent were graded 
4 plus. 

Of the 30 control cases, 11 of the 30 serially sectioned muscles (37 per 
cent) showed degenerative changes of comparable degree. 

Perivascular Cell Aggregates. In Muscles. Perivascular cell aggre- 
gates in muscles were found in one or more specimens in all 15 cases (100 
per cent) of lupus erythematosus. Of the single specimens serially sec- 
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tioned for study, those from 13 of the 15 muscles (87 per cent) were posi- 
tive. Of the 62 muscles studied in the 15 cases, 35 (56 per cent) showed 
collections of nodular perivascular cells in one or more sections. 

In the 30 control cases, aggregates of perivascular cells were found in 
only four cases (13 per cent). A total of 240 different muscles from the 
30 cases were studied, and only five specimens (2 per cent) showed peri- 
vascular aggregates. 

In Nerves. In 14 (93 per cent) of the 15 cases of lupus erythematosus, 
nerves showed perivascular cell aggregates. In the 15 cases, a total of 
27 different nerves were studied and 21 (78 per cent) showed aggregates 
of perivascular cells. In one case, nodules were not present in any nerve 
section. In the group of controls, three (10 per cent) of the 30 nerves 
studied serially showed cell aggregates. A total, however, of 110 nerves 
were sectioned and studied from the 30 cases, and only the three mentioned 
(3 per cent) showed positive findings. In these three cases a total of eight 
additional nerves were studied but cell aggregates were not present. 

The incidence of nodules in muscles and nerves in individual cases tended 
to correlate statistically, but the sizes of nodules from muscle to muscle and 
muscle to nerve varied considerably. Cell aggregates were tabulated on a 
basis of quantity; less than 25 cells was disregarded, the presence of 25 to 
49 was considered as 1 plus, of 50 to 74 as 2 plus, of 75 to 99 as 3 plus and 
of 100 or more as 4 plus. 

Degeneration of Nerves. Small to medium-sized areas of localized de- 
generation of nerves were noted in 53 per cent of the 15 cases of lupus ery- 
thematosus and in nine (33 per cent) of the total of 27 nerves studied. 
Among controls, degeneration occurred in 11 (37 per cent) of 30 cases and 
in 19 (17 per cent) of 110 nerves studied. A study of the cases revealed 
that 60 per cent of the 19 nerves were from two patients who had had hyper- 
tension, one who had had poliomyelitis and one who had had subacute bac- 
terial endocarditis. 

Vascular Changes. These changes were subdivided into four main 
groups; namely, arteritis, phlebitis, fibrinoid degeneration and endothelial 
proliferation. Arteritis was classified as active or old, and phlebitis was 
subgrouped into one of three phases: the edematous, the reactive or the 
sclerotic. The edematous phase of the latter showed acute swelling of the 
vascular wall without cellular reaction. The reactive phase was one of 
residual swelling or thickening, plus a cellular response within and about the 
vascular wall. Sclerosis indicated a hyaline-like thickening of the wall of 
the vein without residual cellular aggregation. 

Considerable evidence of the edematous phase of phlebitis was found 
in the veins in sections of muscles from two cases of lupus erythematosus 
and from a few nerves. Evidence of the reactive phase was notable in 
muscle in every case and in sections of nerves from 93 per cent of the cases. 
All aggregates of perivascular cells were closely associated with this stage 
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of vascular change. The sclerotic stage was apparent in muscle from 46 
per cent and in nerves from 73 per cent of the cases. 

Arterial changes were uncommon except in controls, in which they were 
evident in 27 per cent. 

Material which suggested fibrinoid degeneration was found in only one 
section of muscle from one case of lupus erythematosus. 

Instances of endothelial proliferation were not noted. 

Synovial Tissue. Synovial tissue was studied in five cases. Tissue 
from single joints which were or had been involved was available in four 
cases, while in the fifth case, synovia was obtained both from a joint in which 
involvement by lupus erythematosus had recently subsided and from a joint 
which was currently involved. From a clinical standpoint, this spread 
provided an opportunity for correlating a determining pattern of progressive 
synovial involvement. In all cases, vascular change was a notable feature. 
Venous changes varying from the acute edematous to the sclerotic phase 
of phlebitis were present in each of the six specimens. In three of the six 
samples, arteries also were involved with swelling and luminal encroachment, 
in one case to the extent of complete occlusion. In two of the six cases, 
perivascular cell aggregates were present. Stromal changes varied from 
edematous separation of connective tissue fibers to heavy old organized 
fibrosis. Synovial lining cells were little affected, except for mild hyper- 
plasia in some instances. 

CoMMENT 


Degeneration of muscle in our cases of lupus erythematosus occurred 
more frequently than is normal. Usually degeneration was of slight to 
moderate degree, and it appeared focally or in a disseminated pattern. It 
was impossible to correlate the focal degeneration with the focal vascular 
embarrassment, although this pattern of reaction was suspected in several 
instances (figure 1). Degeneration varied from early loss of striations to 
old “falling out” of muscular tissue with fibrotic replacement, and it was 
noted that degenerative changes varied from muscle to muscle in the same 
case. The degree of degeneration roughly paralleled vascular involvement 
in occurrence but not in degree ; complete dissociation of the two phenomena, 
that is, degeneration of muscle and vascular changes was not noted in any 
instance. In view of Clawson and associates’ * much lower incidence (42.3 
per cent) of degeneration of muscle in their study of muscles obtained at 
450 routine necropsies, the high incidence of degeneration (73 per cent) 
which we noted in cases of lupus erythematosus in our series would indicate 
that muscular changes are significant components of the disease process. 

In the control cases, fatal disease processes such as subacute bacterial 
endocarditis, hemiplegia, poliomyelitis, peritonitis, pemphigus, chronic ulcera- 
tive colitis and malignant hypertension usually accounted for degeneration 
of muscle. On examination of seven muscles in each of their 450 unselected 
cases, Clawson and others found that a grade of atrophy of 1 plus or more 
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was observed in one or more muscles in 191 (42 per cent); the incidence 
of 37 per cent in our control series of 30 cases is in keeping with their 
findings. 

Vascular involvement in muscular and nervous tissue in cases of lupus 
erythematosus was widespread and a characteristic finding. It was typical 
in that venous involvement predominated, with only occasional involvement 
manifest on the arterial side of the circulation; in tissue in which arterial 
involvement occurred, the process appeared to be profound on the venous 
side. In both of these types of tissue the pattern of the vascular process 
was identical. It appeared that the initial phase was acute edematous 
phlebitis, in which the venous walls were thickened and hydropic in ap- 
pearance and the cells were swollen. Granular eosinophilic “dust” was 
stippled through the walls of these vessels (figure 2). This progressed, 


Fic. 1. Degeneration of muscle, showing old “falling out” of muscle (A), active degenera- 
tion (B), and vascular reaction (C) (hematoxylin and eosin, x 50). 


it seemed, to a secondary reactive phase, in which the venous wall was under- 
going a reactive reparative process as evidenced by the presence of many 
cells within and about the wall. Aggregates of perivascular cells occurred 
frequently. Lesions early showed a central zone of large mononuclear cells 
having vesicular nuclei and an outer zone of lymphocytes in a ratio of about 
1:1. Fibroblasts were evident, and, peripherally, occasional plasma cells 
and infrequent eosinophilic polymorphonuclear leukocytes were noted (figure 
3). In older reactive lesions the mononuclear cells were less numerous or 
absent, as were the fibroblasts, and a collar of lymphocytes was left within 
and without a condensed thickened venous wall. In serial sections it was 
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evident that a perivascular nodular reaction involved only sections of the 
same vessel; usually this nodular involvement extended along the vessel for 
short distances, but in others the involvement was extensive. Not uncom- 
monly, the reaction involved only a portion of the circumference of the vas- 
cular wall, and in such instances the swelling and the cellular aggregation 
with the ultimate sclerotic thickening were confined to the involved portion 
of the wall. Nodules were not seen about arteries in any of the sections. 
In the third phase, the cell aggregates were gone, and there remained a 
vascular wall with sclerotic thickening varying in degree from slight to 
marked (figure 4). Varying phases of this vascular pattern were present 


Fic. 2. Vein showing acute edematous phlebitis and eosinophilic stippling 
(hematoxylin and eosin, X 215). 


in most sections; in muscles and in nerves, sclerotic vessels frequently were 
observed in sections which also showed cellular reaction. It cannot be 
assumed, however, that the sclerotic phase is necessarily the end result of 
the reactive phase, particularly in view of the thesis* that a variation in 
tempo and intensity of injury may effect sclerosis directly. 

In the control group of cases the reactive pattern of vascular change was 
not seen. In those sections from the control group in which aggregates 
of perivascular cells were noted, the aggregates appeared in the adventitia 
and were not accompanied by concomitant changes in the vascular wall. 
In one control case, in which the patient had had carcinoma of the esophagus 
and had died in shock during operation, acute edematous changes were 
evident in veins without cellular reaction. This provides interesting specu- 
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Fic. 3. Vein os reactive phase of phlebitis with mononuclear response (A), 
cuff (B), scattered plasma cells and (C) (hematoxylin and 
x 


Fic. 4. Vein showing sclerosis of one wall (A), and persisting cellular reaction of the 
opposing wall (B) (hematoxylin and eosin, X 135). 
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lation as to the significance of a vascular reaction such as has been observed 
in this study. 

The significance of the high percentage of cases of lupus erythematosus 
(53 per cent) and of individual nerves (33 per cent) from these cases show- 
ing degenerative changes is difficult to evaluate. By comparison, however, 
with the incidence among controls in which poliomyelitis, hypertension, 
diabetes, subacute bacterial endocarditis and other known causes of focal 
nerve degeneration were included (37 per cent of cases and 17.3 per cent 
of nerve specimens ), these higher incidences in cases of lupus erythematosus 
(53 per cent) and of all nerves (33 per cent) would appear to have sig- 
nificance, a suggestion not apparent clinically. 


Fic. 5. Synovial section showing swelling of connective tissue and diffuse vasculitis 
involving all vessels (hematoxylin and eosin, X 50). 


The predominant changes noted in the synovia from patients with lupus 
erythematosus were vascular and stromal. The vessels appeared to be in- 
volved in a pattern identical to those of the muscles and nerves. In the more 
acute phase, edematous swelling of the veins, both large and small, was ex- 
treme, and in three of six specimens arteries were similarly involved. This 
was accompanied by diffuse swelling of the connective tissue stroma (figure 
5). The acute phase was followed by a cellular reaction about the involved 
vessels, similar to but less extensive than that noted in sections of muscles 
and nerves, and by a fibroblastic stromal response. Numerous young fibro- 
blasts could be seen. Ultimately the vessels either returned to normal ap- 
pearance or progressed to sclerotic thickening. Similarly, the stromal re- 
sponse in old processes was one of old fibrosis of a greater or less degree, 
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probably dependent upon the intensity of the initial injury. The lining cells 
were little affected and showed only mild hyperplasia in several instances. 

The aforementioned vascular pattern of reaction is identical to that 
which we noted in active cases of rheumatoid arthritis. It is similar to the 
reaction seen in periarteritis nodosa, except that the latter predominantly 
involves the arterial side of the circulation with a venous overflow, in con- 
trast to the predominant venous involvement in lupus erythematosus. 
Lesions suggestive of this pattern of reaction have been noted by one of us 
(Lowman) in four cases of leukemia, a finding which is worth further 
investigation. Similar lesions have been reported ** in one case of derma- 
tomyositis, and it was proposed that the latter might be an “angiomyositis” 
disease. The similarity of vascular damage and reaction in this group of 
diseases suggests a common pathologic factor. It is of speculative interest 
that the responses of these diseases to pituitary and adrenal extract may 
well reflect a nonspecific moderating or reparative process in these damaged 
vascular systems. 


SUMMARY AND CONCLUSIONS 


Serially sectioned muscles in 73 per cent of 15 cases of lupus erythe- 
matosus showed slight to moderate degeneration, and 37 per cent of 30 
control cases showed similar changes. 

In lupus erythematosus, a vascular pattern of reaction on the venous 
side of the circulatory system appears to consist of three successive phases: 


edema, cellular reaction and sclerosis. The edematous stage of phlebitis 
was noted in two cases of lupus erythematosus and in one of the control 
group, the latter a case of operative shock. The cellular reactive phase, 
consisting of residual swelling and thickening of the venous wall, together 
with a cellular reaction of large mononuclear and lymphocytic cells, was 
noted in some muscle in all cases of lupus erythematosus and in nerves from 
93 per cent of the cases. By volume, these were noted in 56.4 per cent of 
62 specimens of muscle and in 77.7 per cent of 21 nerves. Similar peri- 
vascular aggregations of cells, but without cortcomitant vascular changes, 
were noted in muscle from 13 per cent and in nerves from 10 per cent of 
control cases; by volume, however, only 2.1 per cent of 240 muscles and 
2.7 per cent of 110 nerves showed this change. 

It would appear that the polymyositic and perineuritic nodules of lupus 
erythematosus are identical to those seen in rheumatoid arthritis, and that 
both are produced in this vascular pattern of reaction. 

Degeneration of muscle and vascular change could not be correlated in 
degree. It cannot be concluded whether one is the cause or the consequence 
of the other, or whether they represent individual reactions to a common 
stimulus. 

The incidence of focal degeneration of nerves was considerably greater 
in cases of lupus erythematosus than would be expected, but the significance 
is unknown. 
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Synovial changes noticed were vascular and identical to the pattern of 
reaction seen in other tissues; in addition, the stroma showed initial edema 
with subsequent fibroblastic response and fibrosis. Synovial lining cells 
showed only mild hyperplasia. 

In cases of lupus erythematosus, the vascular reaction identical in nature 
to that previously observed in cases of rheumatoid arthritis and the simi- 
larity of the reaction to that seen in periarteritis suggest a common patho- 
logic factor. There is no clue as to whether the reaction pattern is secondary 
to damage by an extraneous factor, or whether a hyperergic response is 
effecting injury to a responding system. 
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PULMONARY INFILTRATION WITH EOSINOPHILIA 
(PIE SYNDROME) * 


By Wixiiam H. Reeper, M.D., and Ben E. Goopricn, M.D., F.A.C.P., 
Detroit, Michigan 


OnLy recently, unsuspected x-ray evidence of nondescript pulmonary 
infiltrations has focused attention on Loeffler’s syndrome, tropical eosino- 
philia and related conditions. Fewer than 25 case reports of Loeffler’s syn- 
drome were found by Peabody * in English as recently as 1944. Increased 
use of chest roentgenography and expanded mass x-ray surveys of the general 
population should lead to more frequent case reports. 

Sir William Osler * was probably first to report pulmonary abnormality 
associated with allergic disease. Then 37 years elapsed before Loeffler’s * 
classic report appeared, and 47 years before tropical eosinophilia was de- 
scribed by Weingarten.‘ The clinical description by Loeffler * of transient 
pulmonary infiltration with eosinophilia has stood the test of time. He 
emphasized variable, migrating infiltrations in the chest roentgenogram 
and peripheral blood eosinophilia associated with a benign clinical course 
of brief duration. Pathologic shadows in the chest x-ray film may be 
bilateral or unilateral, large or small, single or multiple, homogeneous or 
spotty, and may occupy any part of the pulmonary field. During a two 
week course, migration, decrease in size and gradual disappearance of the 
x-ray changes are expected. 

Clinical picture and symptomatology vary. Over 25 per cent of Loeffler’s 
original cases were detected during routine chest x-ray examination. Symp- 
toms were lacking. Cough may be severe—either dry or productive of 
small quantities of white, mucoid sputum. Malaise, anorexia, slight fever 
and generalized aching may precede the call for medical attention. Ex- 
piratory wheezing and dyspnea suggesting bronchial asthma may initiate 
the attack. 

Physical findings are often absent. Occasionally impaired percussion 
and diminished breath tones are found, with fine or medium moist, crackling 
rales.° Pleural, pericardial and peritoneal effusions containing many eosino- 
phils have occurred.’ Peripheral blood eosinophilia without immature 
forms may reach 80 per cent. No correlation exists between degree of 
eosinophilia and amount, duration or intensity of the pulmonary infiltration. 

Tropical eosinophilia, described as a separate entity, is characterized by 
more pronounced illness and a prolonged clinical course. Onset may occur 
with anorexia, malaise and a fever of 100° to 101° F. A dry, hacking 
cough is common, particularly at night." Wheezing and expiratory dyspnea 

* Received for publication July 23, 1951. 

From the Cardiorespiratory Division of the Department of Medicine, Henry Ford 
Hospital, Detroit, Michigan. 
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may require injection of epinephrine. Occasionally illness begins with an 
explosive asthmatic attack. Splenomegaly may be detected in 50 per cent 
of the cases. Roentgenographic findings described by Frimodt-Moller * 
in 175 cases include uniformly distributed, extensive mottling with small, 
nodular shadows in both lungs. Linear markings were increased, and the 
diagnosis of a pseudotuberculous condition was advanced. Weingarten’s * 
81 cases evidenced similar findings, with small, ill-defined pulmonary 
nodules having a blurred periphery and denser center. 

Similarities between Loeffler’s syndrome and tropical eosinophilia have 
been noted, and possible relation to other diseases of suspected allergic 
origin has been mentioned.*® Original concepts of readily definable entities 
are changing as more protean cases are encountered.*~** Only pulmonary 
infiltration and blood eosinophilia co-exist in all cases. Specific names, such 
as Loeffler’s syndrome or tropical eosinophilia, seem obsolete. Pulmonary 
infiltration with eosinophilia (PIE syndrome) has descriptive appeal and, 
when accompanied by primary, subsidiary or modifying diagnosis, affords 
a clear word image. Example: PIE syndrome; bronchial asthma. Adop- 
tion of the descriptive term PIE syndrome does not offer complete diagnosis 
or imply therapeutic solution, and this has been emphasized.** Use of this 
term allows inclusion of cases with recurrent and protracted course not 
logically called Loeffler’s syndrome or tropical eosinophilia. Search should 
be made for accompanying disease of known or suspected allergic origin, 
especially bronchial asthma, angioneurotic edema, hay fever, eczema, mi- 
graine headache, serum sickness, rheumatic fever, rheumatoid arthritis and 
collagen-vascular diseases. Differential diagnosis in PIE syndrome should 
include eosinophilic leukemia, Hodgkin’s disease, periarteritis nodosa (some- 
times an accompanying diagnosis), pulmonary tuberculosis, fat embolism, 
infectious mononucleosis, septicemia and pneumonia of rheumatic, bronchial, 
lobar, aspiration or viral type. 

We have encountered eight cases with PIE syndrome and various ac- 
companying conditions in 18 months. Four illustrative cases will be 
presented. 

Case Reports 

Case 1. A 42 year old white male electrician was admitted October 27, 1950, 
with excessive fatigue, moderate shortness of breath on exertion and weight loss of 
16 pounds in three months. Physical exertion precipitated a cough, wheeze and 
moderate dyspnea. Nasal stuffiness, rhinorrhea and postnasal drip were present. 
Anorexia, malaise and generalized muscular aching varied in duration and severity. 
Nocturnal sweating was not accompanied by chills or fever until the day before 
admission. Previous therapy by the family physician was symptomatic, for a head 
cold and excision of nasal polypi. Exposure to inhalation injury and past illness 
was denied. Hives in childhood constituted the only previous allergic experience. 

The patient was using the accessory muscles of respiration. Temperature, 102.4° 
F.; pulse, 120 per minute; respirations, 20. Slightly impaired resonance and re- 
duced tactile fremitus at the right base posteriorly accompanied scattered, dry, 
musical, inspiratory and expiratory rales. An expiratory buzz was heard at the open 
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mouth. Blood pressure was 110/64 mm. of Hg, right arm, supine, and 115/70 mm. 
of Hg in left arm. Remaining findings were normal. 

Urinalysis was normal. Blood non-protein nitrogen and sugar were not elevated, 
and Kline exclusion test was negative. Sedimentation rate was 35 mm. (Wintrobe) 
in one hour; hematocrit, 41. Hemoglobin was 12.7 gm.; red blood cells, 4.19 million, 
and white blood cells, 11,150, with 45 per cent polymorphonuclears, 16 per cent lympho- 
cytes, 2 per cent basophiles, 1 per cent mononuclears and 36 per cent mature eosino- 
phils. Repeated in 48 hours, total white blood cell count was unchanged. Admission 
blood culture and cold agglutinins were negative. No acid-fast bacilli were seen in 
three consecutive daily sputa and one gastric washing. Neisseria catarrhalis, non- 
hemolytic streptococcus and coagulase-negative Staphylococcus albus were cultured 
from initial sputum. 

On admission, roentgenographic examination of the thorax revealed a normal 
cardiovascular silhouette, with hilar shadows of moderate size and thickening of both 
apical caps. A small, patchy, irregularly rounded area of infiltration with a fuzzy 
periphery was noted in the right lower lung near the costophrenic angle. A round, 
calcific density was present in the right perihilar area. 

Mild urticaria developed 24 hours after intramuscular penicillin and strepto- 
mycin, and promptly subsided when these were discontinued and Benadryl was ad- 
ministered. Seven days of oral aureomycin did not result in clinical improvement, 
but the patient left the hospital before completion of diagnostic studies. 

He returned two weeks later (November 19) with chills, fever, night sweats, 
malaise and a cough productive of white, mucoid sputum, present for one week. 
Temperature, 101.4° F.; pulse, 100; respiratory rate, 18. Abnormal findings were 
limited to bronchovesicular breath tones over the right apex posteriorly and a few 
scattered, expiratory wheezes and snores. Blood chemistry, electrocardiogram, 
urinalysis and sputum examinations were again normal. Stained sputum revealed a 
predominance of eosinophils. Leukocyte count was 30,900, with 38 per cent poly- 
morphonuclears, 10 per cent lymphocytes, 3 per cent monocytes and 38 per cent 
mature eosinophils. 

Chest roentgenogram revealed extensive, patchy, parenchymatous infiltration 
throughout the right lung, densest in the middle third. Similar involvement extended 
below the clavicles in the axillary line on the left, with a small area in the left apex. 
Previously visualized infiltration at the right costophrenic angle had disappeared. 

Two gastric washings did not reveal acid-fast bacilli by smear or culture. Blood 
cold agglutinins remained negative. Oral chloromycetin in usual doses for one week 
did not accomplish reduction of fever or affect symptoms or physical findings. Direct 
eosinophil count on November 29 was 6,259, and 53 per cent of 18,500 leukocytes were 
eosinophils. Sternal marrow revealed increased eosinophil production without ab- 
normal or immature forms. Repeated stool examination did not reveal ova or 
parasites. 

Chest x-ray film of November 29 demonstrated slight progression of the process 
on the right, with increased infiltration, particularly in the middle third (figure 1). 

Clinical impression of PIE syndrome, urticaria and probable bronchial asthma 
seemed justified. Twenty-five milligrams of a saline suspension of cortisone was 
begun by aerosol technic every two hours on November 29 and continued every four 
hours after the first five doses. Chloromycetin was continued in 250 mg. doses at 
four hour intervals for the next two days. Within four hours, temperature was nor- 
mal and remained so (chart 1). Symptoms had largely disappeared in eight hours 
and completely in 24 hours. Breathing without audible buzz and absence of abnormal 
physical findings occurred within 48 hours. Direct eosinophil count fell from the 
pretreatment level of 6,259 to 2,765 by the third day of cortisone inhalation, and total 
leukocytes were 15,800. No evidence of irritation to oropharynx was evident from 
cortisone inhalation. 
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Chest roentgenogram on the third day of cortisone administration indicated 
beginning, definite clearing of infiltration, especially in the base of the right upper 
lobe (figure 2), and the patient was allowed to go home. Nebulized cortisone was 
continued at home, and symptomatic imprevement was maintained. On December 16, 
direct eosinophil count was 158 and total leukocyte count was 9,850, with 50 per cent 
polymorphonuclears, 45 per cent lymphocytes and 5 per cent eosinophils. Withdrawal 
of cortisone resulted in no untoward symptoms. Radiographic evidence of almost 
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complete resolution of pulmonary infiltration had occurred by the time the drug was 
discontinued (figure 3), after a total dose of 2,325 mg. had been administered in 17 
days. 

The patient returned to work the day the drug was discontinued and continued 
to feel well except for occasional mild attacks of bronchial asthma. Chest x-ray and’ 
blood counts were normal in January, 1951. When last seen, in May, 1951, symptoms 
were absent, physical findings were normal and leukocyte and direct eosinophil counts 
were not elevated. Chest roentgenographic findings continued normal (figure 4). 
Allergic investigation, including skin tests, is to be done. 
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Comment: Symptoms and physical and radiographic findings were ini- 
tially suggestive of viral pneumonitis, for which antibiotics were given. 
Original eosinophilia was not reported in a repeat leukocyte count the day 
following the admission; however, subsequent persistent eosinophilia sug- 
gests laboratory error. A high index of suspicion and correlation of clini- 
cal, x-ray and laboratory data could have resulted in an earlier diagnosis of 
PIE syndrome and its accompaniment before the patient left the hospital on 
the first admission. 

Experience with nebulized cortisone by one of us (Reeder) ** has shown 
this to be an effective route of administration, without demonstrable irrita- 
tion to trachea or bronchi. It possesses no advantage over the parenteral 
route. 


Case 2. A 65 year old white housewife was first seen in the Allergy Clinic March 
26, 1951, complaining of wheezing and moderate shortness of breath, intermittent 
cough productive of white, mucoid sputum, excessive fatigue with anorexia, and 
weight loss of 23 pounds. Symptoms were of one year’s duration. Past illnesses, 
including hives, hay fever, asthma, eczema, migraine headaches and food intolerance, 
were denied. 

Dark circles were present under the eyes and there was evidence of recent weight 
loss. Oral temperature, 99.4° F.; pulse, 92; respirations, 20 per minute. A faint, 
expiratory buzz was heard at the open mouth. Expansion was uniformly slightly 
limited, and the chest was hyperresonant to percussion. Scattered, dry, expiratory 
wheezes and musical rales were heard throughout both lung fields. Blood pressure 
was 130/84 mm. of Hg in the right arm, supine; 136/86 mm. of Hg in the left. 
Cardiac findings, including electrocardiogram, were normal, as were other physical 
features except for varicose veins in both lower legs. Skin tests indicated moderate 
sensitivity to house dust without other positive reactions. 

The patient was admitted to hospital April 12, 1951. Symptoms and physical 
findings were unchanged. Blood non-protein nitrogen and sugar were normal; Kline 
test was negative. Red blood cells were 4.73 million; hemoglobin, 15.6 gm.; leuko- 
cyte count, 19,000, with 33 per cent polymorphonuclears, 26 per cent lymphocytes, 
1 per cent monocytes and 40 per cent mature eosinophils. No “L. E. cells” were 
seen in sternal marrow, which contained 38 per cent eosinophils and precursors in 
normal ratio. Sedimentation rate was 20 mm. (Wintrobe) in one hour, and hema- 
tocrit was 37. Venous pressure, Decholin and ether circulation times were not 
elevated. Urinalysis demonstrated no abnormality. Repeated examination of warm 
stools did not reveal parasites or ova. 

Chest roentgenogram revealed a prominent cardiac silhouette and aortic knob 
with some increase in hilar shadows. Bronchovascular markings were accentuated, 
and an ill-defined, fleecy infiltration with irregular borders occupied the midportion 
of each second intercostal space (figure 5). 

Clinical impression was PIE syndrome, generalized arteriosclerosis, pulmonary 
emphysema and bronchial asthma. Congestive heart failure was considered. ACTH, 
20 mg. intramuscularly every four hours, was begun on April 8. Within six hours 
breathing was easier and fewer rales were audible. Twenty-four hours later appetite 
had returned, with freedom from symptoms. Physical findings were negative and 
pulmonary infiltration was less (figure 6). Previously normal temperature con- 
tinued. Direct eosinophil count of 4,569 when ACTH was begun had decreased to 
1,357 two days later. On the fifth day it was reduced to 21, with a total leukocyte 
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count of 5,300, of which 76 per cent were polymorphonuclears, 21 per cent lymphocytes 
and 3 per cent mature eosinophils. Chest roentgenogram evidenced resolution of 
infiltration by the fifth day of ACTH administration (figure 7). 

Gradual withdrawal of ACTH was begun after 10 days of treatment, and dis- 
continuance occurred without untoward symptoms on the thirteenth day, after a total 
dose of 1,170 mg. A 10 pound weight gain occurred without salt restriction, but 
blood pressures remained down. When discharged, symptoms, physical findings and 
hemogram were normal. Three weeks after discharge the weight was constant, 
symptoms were absent, blood count was normal, and no infiltration was demonstrated 
in the chest roentgenogram. 


Fic. 7. Case 2. Chest roentgenogram on fifth day of ACTH therapy. 
Infiltration has disappeared. 


Comment: Prompt alleviation of symptoms and roentgenographic clear- 
ing of pulmonary infiltration seemed related to institution of ACTH therapy, 
although spontaneous remission cannot be unequivocally denied. 

Cases 1 and 2 seem to represent PIE syndrome without accompanying 
severe, progressive disease. A reversible process without demonstrable 
residual was evident. 


Case 3. A 35 year old white male salesman was admitted March 31, 1950, with 
cough and hemoptysis of three weeks’ duration. Nocturnal sweating without fever 
had accompanied a cough productive of white, mucoid sputum, occasionally streaked 
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with bright red blood. Muscular aching was present in arms and legs. The right 
eye felt “scratchy,” was red and had been tearing for two weeks. Impaired hearing 
and tinnitus had annoyed him since a right simple mastoidectomy elsewhere three 
months previously. Anorexia and malaise had accompanied a weight loss of 15 
pounds in two months. Previous chest roentgenogram by the family physician was 
said to indicate possible tuberculosis. 

Conjunctival injection without obvious infection in the right eye was observed 
in a well developed, well nourished patient in no acute distress. Funduscopic ex- 
amination was normal and pupils reacted equally to light. Healed postauricular scar 
on the right and mild conduction deafness were present. Other physical findings 
were not abnormal. 

Oral temperature, 100.2° F.; pulse, 94; respiratory rate, 20 per minute. Electro- 
cardiogram, blood non-protein nitrogen and sugar were normal. A trace of albumin. 
10 to 15 red blood cells and 2 to 5 cellular and hyaline casts per high power field were 
seen in urine. Sedimentation rate was 35 mm. (Wintrobe) in one hour, and hema- 
tocrit was 42. Hemolytic streptococcus and Streptococcus viridans were cultured from 
sputum. Four direct smears of sputa, two cultures and two guinea pig inoculations 
failed to demonstrate acid-fast bacilli. Bronchoscopy revealed a small quantity of 
blood and thick yellow secretions draining from a secondary orifice of the right upper 
lobe bronchus. Culture of secretions from this area produced Streptococcus viridans, 
and Papanicolaou smear of these secretions and sputa did not reveal cancer cells. 
Red blood cell count was 3.84 million; hemoglobin, 11.9 gm.; leukocyte count, 17,651. 
with 61 per cent polymorphonuclears, 14 per cent lymphocytes and 25 per cent mature 
eosinophils. Sternal marrow contained 28 per cent eosinophils and precursors in 
normal ratio. 

Roentgenographic examination of the chest showed a bilateral patchy infiltration 
with ill-defined borders, most evident in the lower portion of the right and left upper 
lobe (figure 8). 

Intramuscular penicillin and streptomycin did not influence symptoms or recurrent 
spiking fever for 10 days. Anemia, leukocytosis and eosinophilia to 59 per cent per- 
sisted, with albuminuria, a few casts and red blood cells in the urine. Plasma albumin 
was 3.93 gm., and globulin, 3.15. Flocculation tests of hepatic function were normal 
Stained sputa contained eosinophils predominantly. Repeated warm stools did not 
contain parasites or ova. First strength purified protein derivative was negative and 
second strength moderately positive. Trichinella skin tests were negative. Symp 
toms persisted, with a three pound weight loss in 10 days. Local therapy with zine 
sulfate and neo-synephrine did not affect symptoms or appearance of the right eye. 

Progress chest x-ray examinations one week and 10 days after admission dis- 
closed a persisting hazy infiltration (figure 9). Direct eosinophil count was 2,436 on 
April 14, and 22 per cent of 15,700 leukocytes were eosinophils. 

Clinical impression was PIE syndrome and possible periarteritis nodosa, though 
a gastrocnemius muscle biopsy did not reveal confirmatory pathology. On the fit- 
teenth hospital day (April 14), ACTH was begun, 20 mg. intramuscularly at six 
hour intervals, and antibiotics were discontinued. Temperature soon became normal 
(chart 2). Appetite returned but weight remained unchanged. Twenty-four hours 
after ACTH was started, direct eosinophil count was reduced from 2,436 to 891, and 
on the third day the leukocyte count had fallen from 15,700, with 22 per cent eosino- 
phils, to 13,750, with 3 per cent eosinophils. Urine continued to show a trace of 
albumin and a few red blood cells and casts. No eosinophils were seen in the direct 
count on the fourth day of ACTH, and total leukocyte count was 14,900, with 80 
per cent polymorphonuclears and 20 per cent lymphocytes. Blood sugar was not 
elevated. Albumin was 3.39 and globulin 3.04 gm. on the fifth day of ACTH. After 
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the first day of hormone therapy the patient became symptom-free. The right eye 
appeared normal. 

Roentgenographic evidence of subsiding infiltration was available three days after 
ACTH was started, and marked change was seen after six days (figure 10). After 
six days ACTH was discontinued because the supply was exhausted. Four hundred 
twenty milligrams had been administered. Two days later symptoms began to recur. 
Fever, conjunctivitis in the right eye, generalized muscular aching, malaise, anorexia 
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and sweating were accompanied by a sharp increase in eosinophilia. On April 22, 
60 per cent of 12,050 leukocytes were eosinophils, and the direct count was 1,139, 
increasing to 2,041 the next day. By April 25 there was increased but ill-defined, 
spotty infiltration, particularly in the middle third of the right lung. 

On this day, 0.99 gm. of neoarsphenamine was injected and repeated three days 
later. Direct eosinophil count was 1,507 and leukocyte count was 12,500, with 13 
per cent eosinophils on the day arsenic was begun. Gradual fall to normal occurred 
in the next two days. Appetite improved within one week after initiation of arsenic 
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therapy and conjunctivitis subsided in two weeks. Temperature became normal. 
On May 12 the patient was discharged to the family physician. At discharge, chest 
x-ray findings indicated clearing of infiltration, with residual thickening of the major 
interlobar fissures on the right. Symptoms were absent and physical findings normal. 
Urinalysis continued to reveal a small quantity of albumin and a few red blood 
cells and casts. Hemoglobin was 10.0 gm.; red blood cells, 3.62 million. A well 


Fic. 10. Case 3. Chest roentgenogram after six days of ACTH, demonstrating 
clearing of infiltration. 


balanced general diet with supplemental iron and vitamins was recommended. No 
other medications were prescribed. 

When seen 17 days after discharge the patient had remained symptom-free; he 
had begun to gain weight and his anemia had improved. Urine was normal, as were 
plasma proteins in total and ratio. Nearly complete clearing of infiltration was ob- 
served in the chest x-ray. By June 23 the weight gain was 12 pounds. Symptoms 
were absent. Physical findings, hemogram and urine were normal. When patient 
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was last seen, in April, 1951, symptoms were absent; physical and roentgenographic 
findings were normal, and urine and complete blood count were normal. 


Comment: More severe illness, albuminuria, casts, hematuria and altered 
plasma proteins, with a progressive downward course prior to treatment, 
suggest a more severe process than in cases 1 and 2. Presence of peri- 
arteritis nodosa is not excluded by a single negative muscle biopsy. _Inter- 
ruption of disease activity seemed to occur during administration of ACTH. 
Effectiveness of arsenicals is problematic, though it seemed to maintain 
remission begun after the first injection. 


Case 4. A 64 year old white male farmer was admitted March 31, 1951. Dry 
cough, increasing weakness, weight loss, anorexia, malaise, moderate breathlessness, 
fever and headache had been increasing for four months. Illness was initiated with 
paroxysmal sneezing and dry cough, related, by the patient, to working with mouldy 
alfalfa. Exposure was discontinued after two weeks, and the sneezing subsided but 
the dry cough persisted. A 15 pound weight loss occurred in 90 days. Dyspnea 
and fever six weeks before admission called for the administration of penicillin and 
streptomycin. The family physician stated the chest roentgenogram was normal. 
No sulfonamides were administered. Generalized muscular aching, numbness and 
sharp, shooting pain in both hands and fronto-occipital headache had been present for 
one month. Past illness and allergic reactions were denied. 

Admission examination revealed an elderly man with perspiring hot skin. There 
was evidence of recent weight loss. Temperature was 101.0° F. Multiple small, 
movable, nontender glands were palpable in both posterior cervical areas. Slight 
expiratory buzz was audible at the open mouth. Percussion was slightly impaired 
over the right midposterior chest. Rales were absent. Cardiac findings and electro- 
cardiogram were normal. Blood pressure in the right arm, supine, was 140/60 mm. 
of Hg, and 144/62 mm. of Hg in the left arm. Pain, touch, temperature perception 
and muscle power were diminished in both hands and forearms. A small, nontender 
nodule was felt in the upper pole of an atrophic left testicle. Other physical findings 
were not abnormal. 

Initial hemoglobin was 10.8 gm.; red blood cells, 3.01 million; sedimentation rate, 
32 (Wintrobe) in one hour; hematocrit, 35. Blood non-protein nitrogen, sugar, 
albumin and globulin were normal. Kline test was negative, as were blood ag- 
glutinations for typhoid, paratyphoid A and B, tularemia and Brucella abortus. Blood 
cultures on three successive days were negative. Albumin, one plus, was present in 
an otherwise normal urine. Flocculation tests of hepatic function were not abnormal. 
Repeated sputa examinations did not reveal fungi or acid-fast bacilli. Stained sputum 
contained predominantly eosinophils. Streptococcus viridans and coagulase-positive 
Staphylococcus aureus were grown from sputum. The first leukocyte count was 
12,650, with 69 per cent polymorphonuclears, 11 per cent lymphocytes and 20 per cent 
mature eosinophils 

Admission chest roentgenogram revealed bilateral, moderate hilar enlargement 
with increased linear markings. Nonconfluent infiltration in the right apex and 
above the right hilus had ill-defined borders. Infiltration was also visualized in the 
lower third of the left lung (figure 11). 

Adequate parenteral doses of streptomycin and penicillin, with supportive meas 
ures including high calorie and protein diet and whole blood transfusions, did not 
alleviate symptoms or affect continued, spiking fever (chart 3). On April 4 the 
total leukocyte count was 14,250, with 57 per cent polymorphonuclears, 3 per cent 
basophils, 12 per cent lymphocytes, 6 per cent monocytes and 22 per cent mature 
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eosinophils. “L. E. cells” were not seen in sternal marrow, which contained an in- 
creased number of eosinophils and precursors in normal ratio. Roentgenographic 
abnormality was not demonstrated in skull, pelvis, spine or long bones. Spinal fluid 
dynamics, cell count and chemistry were not abnormal. Albuminuria, microscopic 
hematuria and 2 to 5 granular casts per high power field were present in repeated 
urinalyses. A progressive downward course was observed. 


> 


Fic. 11. Case 4. Admission chest roentgenogram. There is prominence of both hilar 
areas and non-confluent, patchy infiltration in mid left lung and right apex and near each 
hilum. 


Clinical impression had been PIE syndrome. Primary or modifying diagnosis 
was proved when suspected periarteritis nodosa was demonstrated by microscopic 
examination of excised atrophic left testicle on April 17 (figure 12). 

Cortisone, 100 mg. by hypodermal injection every eight hours, was begun on 
April 17. Temperature became normal within 12 hours. Cough and dyspnea grad- 
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ually subsided and appetite began to improve. Peripheral neuritis with weakness 
and extreme pain in both hands gradually improved during the next two weeks. 
Symptomatic mental depression, present on admission, was improved after two weeks 
of cortisone. 

Direct eosinophil count of 2,019 the day before cortisone fell to 358 within 36 
hours, and continued between 180 to 300 during hormone administration. Anemia 
and evidence of renal damage persisted. , 

Chest x-ray examination 36 hours after the first injection of cortisone demon- 
strated clearing of infiltration (figure 13). Four days later, continued resolution was 
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noted and this was maintained. Anemia continued and urinalysis was unchanged. 
Glycosuria was not present and blood chemistry remained near previous values. 
Blood pressure had elevated slowly to 180/100 mm. of Hg, and five pounds of weight 
had been gained. 

On April 28 cortisone was gradually withdrawn and ACTH begun (25 mg. every 
four hours) since the direct eosinophil count had varied from 200 to 300. Continued 
clinical improvement was noted, and on May 1 chest roentgenogram evidenced little 
infiltration (figure 14). 

On May 5 a cerebrovascular accident occurred and the patient died after five 
hours. In 18 days 3,350 mg. cortisone and 900 mg. ACTH had been given. 
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Fic. 12. Case 4. Photomicrograph of biopsy specimen (testicle). There are necrosis 
and extensive infiltration of arterial wall by polymorphonuclear and eosinophilic leukocytes. 
Extensive degeneration of endothelium with replacement by polymorphonuclear leukocytes 
and a few macrophages is seen. The arterial lumen contains a coagulum with enmeshed 
leukocytes. This picture is consistent with the diagnosis of periarteritis nodosa. 
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Postmortem examination revealed multiple small cortical abscesses of the kidneys. 
The lungs appeared normal. A large intracerebral hemorrhage was present in the 
right hemisphere. Microscopic examination revealed periarteritis in all organs, with 
variable degrees of fibrosis. There were no demonstrable microscopic evidences of 
periarteritis in pulmonary vessels, some of which contained thrombi. 


Comment: Progressive periarteritis nodosa accompanied PIE syndrome 
in this case. Pulmonary infiltration present prior to steroid hormone 
therapy had cleared before the patient died. Periarterial eosinophilic in- 
filtration was substantially less in autopsy sections than in biopsy specimen 
prior to therapy. Fatal cerebral hemorrhage has been previously attributed 
to periarteritis nodosa.” 

Discussion 

Many cases with PIE syndrome have been etiologically attributed to 
intestinal infestation and to bacterial and protozoal infection."  Enda- 
moeba histolytica and Endamoeba coli,’ Trichuris trichiura,” cutaneous 
helminthiasis,** brucellosis,” coccidioidomycosis,** tuberculosis,” staphylo- 
coccus,** Fasciola hepatica,” microfilaria * and cheese mites *' have been in- 
criminated as causative. Thirty-one of 43 cases designated tropical eosino- 
philia had demonstrable parasitic infestation.” 

Allergic bronchopneumonia was described in 1935," and virtually all 
authors now attribute pulmonary infiltration with eosinophilia to an allergic 
reaction.”"* Stimulating, sensitizing and aggravating antigens vary, but 
the condition is often cast in the mold of an allergic past. History or present 
manifestations of hay fever, vasomotor rhinitis, eczema, migraine headache 
or urticaria were present in 51 cases in Loeffler’s original series."’  Fifty- 
two of Maier’s * 100 cases had allergic symptoms. Pulmonary infiltration 
was observed in 11.6 per cent of 355 cases of bronchial asthma having 
routine chest roentgenograms.** Sixty-nine per cent of one series called 
Loeffler’s syndrome had bronchial asthma ** and 7 per cent had hay fever. 
The incidence of pulmonary infiltration with eosinophilia in bronchial asthma 
is 5 to 11 per cent, according to the same author,*® and 5 to 8 per cent, ac- 
cording to another.** Many cases with associated bronchial asthma,** *” *” 
angioneurotic edema **** and eczema have been reported. Allergic 
skin reactions in PIE syndrome following administration of penicillin oil 
and wax have occurred.** Injection of a small quantity of staphylococcus 
vaccine was thought causative in one case.” 

Antigen-antibody interaction liberates a histamine-like substance causing 
increased vascular permeability and resultant edema in affected tissue (shock 
organ)."° Edema may be responsible for clinical manifestations of allergy.’ 
The type of reaction following allergic insult depends upon such factors as 
the strength of the stimulant antigen, responsiveness of antibody production, 
and velocity and duration of the antigen-antibody reaction. Favorable or 
detrimental alteration of the reaction may result from previous antigenic 
exposure.” Consequent tissue injury may thus vary from transient and 
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reversible to necrotizing or granulomatous reactions of chronic course or 
fatal termination. States analogous to Loeffler’s syndrome with complete 
reversibility have been produced by rendering rabbits allergic and observing 
the response by autopsies at regular intervals.“ More profound sensitivity 
with greater allergic shock produced experimental lesions typical of peri- 
arteritis nodosa,” and the role of hypersensitivity in human cases of peri- 
arteritis has been asserted by Rich."’ 

PIE syndrome may be a prominent presenting feature of periarteritis 
nodosa,"' as was demonstrated in our case 4. Despite a recent report mini- 
mizing pulmonary involvement,” many others have emphasized pulmonary 
manifestations and have demonstrated involvement in nearly 28 per cent of 
cases of periarteritis coming to autopsy.***’ Associated allergic disease, 
especially bronchial asthma, has been recorded in 18 to 25 per cent of 
cases.“ Similar pathologic changes have been seen in_ polyarthritis 
rheumatica, Loeffler’s syndrome, periarteritis nodosa and other allergic 
states, and Bergstrand *’ proposes that these conditions be appreciated as 
morphologic equivalents. 

Postmortem examinations have been infrequent in PIE syndrome with- 
out associated lethal disease. The report of the pathologic findings in four 
cases after accidental death is most often cited." One of four had an allergic 
background. Lobular and interstitial eosinophilic pneumonia without fibrin 
deposition was found with thrombosis of small interstitial vessels. Three 
cases with associated bronchial asthma evidenced similar eosinophilic pneu- 


monia and thromboses with irregular areas of obstructive emphysema, edema 


” 


and hyalinization of bronchiolar and bronchial basement membrane.* 
Analogous changes were recorded by Brock.’ 

Until recently, therapeutic measures, if any, have been directed toward 
symptomatic relief. Elimination of parasitic infestation seemed helpful * 
and modification of disease by epinephrine and aminophylline has been sug- 
gested.” Antibiotics, antihistamine drugs and histamine desensitization 
produced variable results.“ '*'* Confirmation of Weingarten’s observation 
of beneficial effects from arsenic in tropical eosinophilia soon occurred." ***" 
wanes The effectiveness of arsenic may be attributed to its action as 
a cytoplasmic poison, with depression of total hematopoietic production or 
selective interference with eosinophil and other leukocyte formation." 

Following demonstration that pituitary adrenotrophic hormone lowers 
blood eosinophils in individuals with intact adrenals,””** Rose“ treated a 
case of Loeffler’s syndrome with ACTH in 1947, reporting rapid fall in 
circulating eosinophils, radiographic clearing of pulmonary infiltration and 
alleviation of symptoms. Two small injections of the hormone lowered the 
eosinophil count without clinical or radiologic improvement in a case of 
tropical eosinophilia, and further ACTH was not given.*® Similar experi- 
ence with Loeffler’s syndrome and tropical eosinophilia was again reported 
by the same author."* 
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Periarteritis nodosa has been previously treated with ACTH and corti- 
sone, with clinical remission and reduction of eosinophilia during drug 
administration.** ** Relapse following withdrawal of steroid therapy was 


usual. 

Many cases of PIE syndrome are asymptomatic and of mild and transient 
nature, and seem produced by reversible tissue reaction. When more severe 
damage results in symptomatic chronicity and progression, concentrated 
therapeutic effort is indicated. Ultimate recovery may be enhanced by 
early diagnosis and prompt institution of therapy. Reversibility of the 
process may be possible early in the disease. Credence of possible reversi- 
bility is enhanced by reports of periarteritis proved by biopsy with ultimate 
apparent “recovery.” 


SUMMARY AND CONCLUSIONS 


1. Literature pertaining to Loeffler’s syndrome, tropical eosinophilia 
and related conditions has been reviewed. 
2. Pulmonary infiltration with eosinophilia (PIE syndrome) may ac- 
company allergic diseases of variable severity. 
3. Cases illustrating reversible, prolonged and fatal outcome are pre- 
sented. 
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CHOLANGIOLITIC BILIARY CIRRHOSIS (PRIMARY 
BILIARY CIRRHOSIS) * 


By Wituiam E. Ricketts,+ M.D., Ph.D., and Ropert W. Wisster, 
Ph.D., M.D., Chicago, Illinois 


Amonc the various forms of biliary cirrhosis a clinicopathologic entity 
can be segregated in which there is no obstruction or inflammation in the 
extrahepatic or larger intrahepatic biliary ducts or gall-bladder. Histologi- 
cally, the main lesion consists of an inflammation in and around the smaller 
bile ducts (Hering’s canals or junction ducts), or in the canaliculi between 
the lobules, or both. The term cholangioles has been broadly used * to in- 
clude both the finer biliary radicles and the bile canaliculi, and the term 
cholangiolitic cirrhosis for the inflammation of these areas." Réssle* has 
restricted the term cholangitic biliary cirrhosis to ascending cholangitis 
involving the extrahepatic as well as the intrahepatic biliary tract, usually 
associated with incomplete obstruction. Some other synonyms for chol- 
angiolitic biliary cirrhosis are pericholangiolitic biliary cirrhosis,’ cholan- 
giolitic biliary cirrhosis,’ chronic intrahepatic obliterating cholangitis,‘ non- 
obstructive cholangitic biliary cirrhosis,’ intrahepatic cholangitic biliary cir- 
rhosis,® Hanot’s biliary cirrhosis, and cholangitis lenta.”'* 

Since there is a great deal of controversy about this form of biliary cir- 
rhoSis, the observations made on nine cases seem worthy of report and 
analysis. These cases are described separately and then analyzed with re- 
spect to clinical, functional, electrophoretic and pathologic findings. 


METHOps 


Specimens used in testing liver function were obtained simultaneously, 
and determinations were made as previously reported.’ The electrophoretic 
separation of the serum proteins was performed with standard apparatus and 
technic, the experimental details having been given in a previous report.’” 
The liver sections obtained from surgical and punch biopsies and also from 
necropsy material were fixed in formalin, embedded in paraffin and stained 
with hematoxylin and eosin, hematoxylin-eosin-azure (Maximow’s stain), 
Mallory-azan for connective tissue and silver stain for reticulin. In some 
cases, frozen sections were stained with Sudan IV to demonstrate neutral fat. 


Case Reports 
Case 1. A white married female, 27 years old when her illness began early in 
1942, had no significant family history. While in college, at the age of 18, she had 


* Received for publication September 7, 1951. 
From the Departments of Medicine and Pathology, University of Chicago. 
+ Now at the Woodlawn Clinic, 826 East 61st St., Chicago, III. 
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drunk whisky (as many as eight to 10 shots daily) and beer (12 or 14 glasses daily). 
This habit persisted until the onset of her present illness. The first symptom she 
noticed was itching on the soles of her feet; otherwise, she felt well. In July, 1942, 
she developed jaundice. A local physician administered a high fat diet and bile salts 
in tablet form, which were followed by more intensive itching; by the end of August, 


Fic. 14. Case 1. Low power view of surgical liver biopsy, taken about 10 months 
after onset of symptoms. Note the increase of cells in the periportal areas but with normal 
architecture preserved 


CHOLANGIOLITIC BILIARY CIRRHOSIS 


Fic. 1B. Case 1. High power view of same biopsy as figure 1A, showing intense 
infiltration of leukocytes, many of them polymorphonuclear, at the edge of a portal triad. 
The absence of identifiable small bile ducts is apparent. 


this had become unbearable despite barbituric sedation. On November 3, 1942, she 
was hospitalized in Denver, Colorado, and on November 14 an exploratory laparotomy 
was performed. No gross lesion was found in the bile ducts or the gall-bladder. The 
liver edge was approximately two inches below the costal border. The liver had a 
greenish color with a smooth surface. The gastrohepatic ligament was thickened, 
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and large glands the size of the distal joint of the thumb were found to extend down 
behind the duodenum. The pancreas had a normal appearance. The extrahepatic 
bile ducts were free of obstruction or gross evidence of inflammation. A _ T-tube 
was inserted in the common bile duct and a biopsy of the liver was taken. 


Fic. 1C. Case 1. Low power view of surgical biopsy of the liver, removed about nine 
years after the onset of symptoms and about one year after a “spontaneous” decrease of 
hyperlipemia, jaundice and xanthomas. The liver now shows large collagen bands separating 
a normal appearing liver parenchyma, giving an appearance similar to portal cirrhosis. 


CHOLANGIOLITIC BILIARY CIRRHOSIS 


Fic. 1D. Case 1. High power photomicrograph of the same section as figure IC, 
showing the dense collagenous tissue with only a few inflammatory cells. Small bile ducts 
are not visible. The parenchymal cells show a normal cord pattern and no evidence of 
degeneration. 


A marked broadening of the portal tracts was seen, with minimal fibrosis and a 
marked cellular infiltrate around the smaller bile ducts, which had proliferated. The 
type of cell seen in the triads varied; polymorphonuclears, mononuclears and fibro- 
blasts were among the most common (figure 1, A and B). The cords were well pre- 
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served, with a generalized infiltrate of mononuclear cells. The parenchyma disclosed 
no degenerative features or fatty infiltration. No xanthoma cells were present. The 
larger bile ducts showed no dilatation or alteration of their structure. The impres- 
sion was that of a biliary cirrhosis with inflammation in and around the smaller bile 
canaliculi. 

A maximum of 250 c.c. of bile per day, with a daily average of 200 c.c., was 
obtained from the T-tube drain. During the following weeks it was observed that 
the jaundice decreased and that the patient felt no itching. She was discharged from 
the hospital on December 16, 1942. One month later she again noticed generalized 
itching, and for the first time noticed yellow streaks in the creases of the palms of 
her hands and xanthelasma of the eyes. On the advice of a friend she drank a quart 
of carrot juice daily for almost a month, but this was discontinued when no change 
was observed in the course of the disease. The T-tube had stopped draining bile, and 
there was inflammation of the skin around the tube. The patient came to this in- 
stitution for the first time on April 16, 1943. 

At physical examination, she appeared a moderately jaundiced young adult white 
female, of dark complexion, without signs of acute illness. She was well nourished, 
athletically built_and coéperative. Blood pressure and pulse were normal. Because 
of the presence of the draining T-tube in the right upper quadrant, the liver could 
not be well palpated but was thought to be enlarged. Splenomegaly was present, as 
well as xanthelasma of the eyelids and xanthoma streaks in the creases of the palms, 
with darkening of the skin without pigmentation of the mucosae. The remainder of 
the physical examination was essentially negative. Laboratory data reported bile in 
the urine but were normal otherwise. There were 17,600 leukocytes and 4.4 million 
erythrocytes per cu. mm., and 13.2 gm. per cent of hemoglobin. The differential 
count indicated 69 per cent polymorphonuclears, 23 lymphocytes, 5 monocytes and 3 
eosinophils. The Kahn reaction was negative. The serum bilirubin direct was 3.5 
mg. per cent, the total 5.1 mg. per cent; total cholesterol was 550 mg. per cent, with 
275 mg. per cent esters; total lipids were 3,110 mg. per cent. The total plasma 
proteins were 7.33 gm. per cent, with 2.24 albumin and 3.09 globulin. Repeated lipid 
determinations a month later indicated total lipids of 2,925 mg. per cent, phospholipid, 
1,255 mg. per cent; total cholesterol, 910 mg. per cent, with 180 mg. per cent esters; 
neutral fat, 630 mg. per cent. 

The T-tube was removed and the patient placed on a low fat diet (2 to 4 gm. 
daily), with 250 to 400 gm. carbohydrates and 50 to 100 gm. proteins daily. With 
this diet, no consistent changes in the serum lipids or in the course of the disease were 
observed. Two hundred sixty grams of lipocaic were given daily for a period of 10 
days without producing any notable change. An electrophoretic separation of the 
serum proteins indicated a marked increase in the beta and gamma globulin fractions 
(table 1). The patient was discharged on June 2 with the disease essentially un- 
changed. Two months later the patient became pregnant, and with pregnancy she 
noticed a considerable decrease in the jaundice as well as a fall in lipid values. On 
November 30, the direct reacting bilirubin was 1.4 mg. per cent, the total bilirubin 
2.3 mg. per cent; the total cholesterol had dropped to 286 mg. per cent, with 149 mg. 
per cent esters; and the total lipids were 1,425 mg. per cent. 

In the third month of pregnancy the patient had a miscarriage. She continued 
in fairly good condition until February, 1944. when she again noticed an increase in 
the jaundice, and a considerable rise in lipids was detected. The direct reacting 
bilirubin was 7.1 mg. per cent, the total 9.2 mg. per cent; tates cholesterol was 584 
mg. per cent, with 292 mg. per cent esters; total lipids were 2,777 mg. per cent. In 
April she was given 30 c.c. of progesterone daily. With this treatment she seemed 
to improve slowly, but there were no significant changes in the circulating lipids. On 
December 9% the direct reacting bilirubin was 54 mg. per cent, with total bilirubin 8.4 
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mg. per cent. The total cholesterol was 2,050 mg. per cent, with 995 mg. per cent 
esters and the total lipids had risen to 6,745 mg. per cent. The total proteins were 
7.56 gm., with 4.18 gm. albumin and 3.38 gm. globulin. The degree of xanthomatosis 
was more apparent in February, 1945, when she was last seen in this institution. Her 
course remained unaltered during the following months. Since 1946 she has been 
under observation at the hospital of the Rockefeller Institute in New York.'! She 
did poorly in 1946 and 1947 and became embarrassed about her personal appearance, 
the xanthomata having grown to enormous size. She was unable to use her hands 
because of the swelling of the palms as a result of the xanthomatous lesions, and she 
spent most of her time in seclusion in Denver and Florida. In February, 1948, it was 
found that the total lipids were 2,500 mg. per cent, the total cholesterol 833 mg. per 
cent, phospholipids, 1,395 mg. per cent. Serum bilirubin was 1.7 mg. per cent direct 
and 3.6 mg. per cent total. Total proteins were 8.90 gm., with 4.15 gm. albumin and 
4.75 gm. globulin. Thymol turbidity was 21 units, zine turbidity 25 units, and alkaline 
phosphatase 34 units. 
TaBLe | 
Cholangiolitic Bilia 


ry Cirrhosis 


Electrophoretic Data 


oteins 

on. Gm. per Cent 
per cent 


Time after 
Onset of 


Jaundice 


Average | 7.01 
Standard deviation | 0.30 


In the spring of 1949, the patient suffered gastrointestinal bleeding due to 
esophageal varices. It was also noticed at that time that there was a considerable 
change in the course of her illness; the jaundice decreased and finally disappeared, 
and there was a considerable drop in the total cholesterol values in the sera. The 
xanthomata in the skin rapidly regressed. On May 9, 1949, an anastomosis of the 
portal vein to the caval vein was performed.'* The liver was then found to be quite 
enlarged and firm in consistency, its surface finely granular and fibrotic. The spleen 
was enlarged to twice its normal size. No stones or dilatation were observed in the 
biliary tract. An initial portal vein pressure of 440 cm. of water dropped to 205 cm. 
of water after the shunt. 

Histologic examination of the biopsy removed on May 9 showed the liver to be 
divided into irregular areas of relatively normal-appearing parenchymal cells by well 
demarcated, narrow and dense strands of connective tissue. The segregated nodules 
were not lobular in distribution and varied from one-half to three lobules in size. 
Bile ducts were not seen in either the relatively normal portal triads or in the pro- 
liferated fibrous tissue, nor was there any evidence of bile duct proliferation. On 
the other hand, there was no evidence of dilatation of bile canaliculi or bile pigment 
stasis in the canaliculi, hepatic cells or Kupffer cells. The fibrous tissue strands 
contained occasional lymphocytes. No xanthoma cells were seen. The parenchymal 
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cells showed no evidence of degenerative change. The cord pattern was preserved 
and the cytoplasm was uniform and finely granular. The parenchymal cell nuclei 
were uniform and showed no evidence of recent proliferation. The triadal and cen- 
tral vascular elements were not remarkable. The impression was that of a marked 
unilobular and multilobular cirrhosis, with little proliferation of the bile ducts and 
minimal inflammatory activity. 

Case 2. A 36 year old Spanish housewife was admitted to the clinic for the 
second time on June 30, 1950. She had been treated here in 1942 for Raynaud's 
disease. At that time she had a bilateral cervicothoracic sympathectomy, following 
which the ulceration and pain in the fingers disappeared. She had no other pertinent 
past or familial history 

The patient referred her present illness to January, 1949, when she had suffered 
from an infected wisdom tooth. She had suddenly become jaundiced and had re- 
mained in that condition until the time of her present admission. She did not com- 
plain of pain in the right upper quadrant, chills or fever, but since the onset of 
jaundice had suffered from pruritus, dark urine and occasionally acholic stools. Her 
appetite remained fairly good, but she felt weak and tired. Two months before ad- 
mission (14 months after the onset of jaundice) she noticed appearance of small 
yellow plaques on her eyelids. Her menstrual periods became prolonged after Oc- 
tober, 1949, with profuse bleeding continuing for as much as 10 days each time. 

On admission to the hospital on June 30, 1950, she was a slightly built, not acutely 
ill woman of dark complexion. The skin was quite dark and markedly icteric. 
Xanthelasma was evident in patches on the eyelids bilaterally. Pulse and blood 
pressure were within normal range. The liver was firm and smooth, extending 5 
to 6 cm. below the costal border in the midclavicular line; the spleen was palpable 
2 cm. below the costal margin. The remainder of the physical examination was 
essentially normal. 

Laboratory data indicated a normal urine, except for the presence of bile. The 
counts were as follows: leukocytes, 12,800; hemoglobin, 10.7 gm.; erythrocytes, 3.8 
million per cu. mm.; differential count, normal. The Kahn reaction was negative. 
The CO,, pH and chloride values were normal. Roentgenograms revealed nonvisuali- 
zation of the gall-bladder. No radiopaque calculi were visualized in this region. 
Liver tests gave the following results: direct reacting bilirubin, 7.8 mg. per cent, 
with a total bilirubin of 8.8 mg.; total cholesterol, 580 mg. per cent, with 150 mg. 
esters; total lipid, 2,200 mg. per cent. The total plasma proteins were 7.6 gm., with 
4.1 gm. albumin and 3.5 gm. globulin; prothrombin time was 100 per cent of normal; 
alkaline phosphatase, 40.5 units; cephalin cholesterol flocculation, plus 4, and the 
thymol turbidity, 9 units. Urobilinogen on a 24-hour specimen was .7 mg.; fecal 
urobilinogen was 8.5 mg. 

Laparotomy was advised but the patient refused. She was discharged on July 
14, and her clinical course elsewhere has remained unchanged for a subsequent period 
of eight months. 

Case 3 (table 2, figure 2A). A 51 year old white housewife had had rheumatoid 
arthritis for 10 years (since 1938), with swelling of all the joints of the extremities 
and of the neck and jaw, and a chronic productive cough. Various types of medica- 
tion, among which was a course of gold therapy a month before admission, did not 
significantly alter the course of the disease. She had had a progressive loss of weight 
of approximately 15 pounds during 1947. The past history was otherwise noncon- 
tributory, and no significant familial history was detected. At the time of admission. 
on May 29, 1948, she appeared chronically ill, abnormal findings being restricted to 
the joints. There was moderate swelling of the wrist joints, plus a variable degree 
of tenderness and limitation of motion of the proximal interphalangeal joints of all 
fingers. The urine was normal. Blood counts showed 5,200 leukocytes and 4.0 
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million erythrocytes per cu. mm., and 12.6 gm. per cent of hemoglobin. The cor- 
rected sedimentation rate was 50 mm. The Kahn test was negative. Roentgeno- 
grams of the chest indicated emphysema of the lungs and bronchiectasis in the left 
upper lobe, with compensatory dilatation of the structure of the upper lobule. The 
esophagus, stomach, duodenum and colon were essentially normal. 

The patient was confined to bed and maintained on a palliative treatment of 
aspirin, barbiturates and codeine. On June 2 she suddenly became jaundiced, and her 
condition became increasingly severe in the following days. The liver and spleen 
were not enlarged but there was some tenderness on deep palpation in the right upper 
quadrant. There were no chills but her temperature oscillated between 37 and 38.5° 
C. The urine contained bile but was otherwise normal. A series of liver studies, 
done two days after the onset of jaundice, disclosed surprising findings, as indicated 
in table 2, with high values of total cholesterol, bilirubin and alkaline phosphatase, 
marked abnormality of the cephalin tests, and normal prothrombin time, hippuric 
acid excretion and urinary urobilinogen. A punch liver biopsy taken on June 18 
revealed striking changes in the smaller bile ducts of the liver. 
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This biopsy showed four portal triads. All of them revealed disappearance of 
small bile ducts and a moderate inflammatory infiltration by lymphocytes, polymor- 
phonuclear leukocytes and a few plasma cells. No xanthoma cells were seen. There 
was only slight increase in fibrous tissue and no intralobular fibrosis. There was no 
evidence of proliferation of bile ducts. The parenchymal pattern was normal and 
the cells showed no evidence of degenerative changes, although many contained 
yellow-green pigment. No inspissated bile was seen in canaliculi, although occa- 
sional small foci of inflammatory cells in the lobule might be interpreted as chol- 
angiolitis. There was no evidence of degenerative or necrobiotic changes in liver 
cells, and a section stained with Sudan IV failed to reveal fatty change. No vas- 
cular abnormalities were seen. 

The patient continued to have jaundice and also suffered from gingival bleeding 
and itching of the skin. The pain in the joints decreased considerably. During the 
following weeks the jaundice remained, varying in intensity from 3 to 10.2 mg. per 
cent total bilirubin, and the alkaline phosphatase remained elevated. Penicillin ad- 
ministered in doses of 300,000 units daily for 15 days did not change the course of 
the disease. She was discharged on September 14, still jaundiced but in fairly good 


Tests of Hepatic Function in Course of Case 3 with Cholangiolitic Biliary Cirrhosis 
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8.82| $7.5| 4+ |>20| | — | — | — 
8.74 | 46.8 | 4+ |>20) 1 
8.88) 50.8 | 4+ |>20/ 1 — | — | 100 
4 8.47| 49.3 | 4+ |>20| 1m | — | — | — 
8.48 | 52.7 | 4+ |>20/ 1) — | — | 72 
6.15| 45.7/ 44+ |>20| — | —| 88 
7.02| 40.0 | 44+ — | — | —| 


WILLIAM E. RICKETTS AND ROBERT W. WISSLER 


ine 


mset of jaundice. 


reserved parenchymal cells in adja 


= 
~ 


as ‘> 
bel 
I ll p 


1250 


CHOLANGIOLITIC BILIARY CIRRHOSIS 1251 


condition and with minimal joint difficulty. She remained in much the same con- 
dition until March, 1949, when she was seen again. The findings were similar, except 
that at this time the liver was firm and enlarged 3 to 4 cm. below the costal margin. 
The hepatomegaly was progressively increasing in size, reaching 7 to 8 cm. below 
the costal margin in the midclavicular line by March, 1950. There was no noticeable 
splenomegaly. The jaundice persisted, as did the chronic cough. There had been 
several episodes of exacerbation of joint pain. The liver tests disclosed, as the only 
significant change, a fall in the degree of cholesteremia to 210 mg. with 115 mg. esters. 

Case 4 (figure 2B). A 10 year old boy, first admitted on January 2, 1943, 
had developed diarrhea two years previously, with as many as 10 to 12 loose bloody 
stools daily. He felt weak, tired and feverish. All the symptoms except the diarrhea 
subsided in about 10 days, but the diarrhea persisted with intermittent exacerbations 
and remissions. After proctoscopy, a diagnosis of chronic nonspecific ulcerative 
colitis was made. It had already been noticed in 1942 that the spleen was enlarged, 
producing a distressing sensation of pressure in the left upper quadrant of the ab- 
domen and forcing curtailment of physical activities. He had suffered a progressive 
loss of nearly 30 pounds in weight. On admission, he appeared undernourished, 
without apparent acute illness. A slight jaundice was noticeable, especially in the 
sclerae. The most important findings were confined to the abdomen. There was 
extensive, uniform enlargement of the liver which was firm and nontender and ex- 
tended 5 to 6 cm. below the costal margin. The spleen likewise was markedly en- 
larged, extending at least 8 cm. below the costal margin and appearing quite firm. 
Proctoscopy showed a granular, friable, bleeding mucosa, with the characteristic 
appearance of chronic nonspecific ulcerative colitis. Laboratory data were as follows: 
Urine was normal, except for the presence of bile; blood counts indicated 6,500 leuko- 
cytes and 4.76 million erythrocytes per cu. mm., and 13.5 gm. per cent of hemoglobin ; 
differential count showed 74 polymorphonuclears, 26 lymphocytes and 10 monocytes. 
A glucose tolerance test was normal. The total bilirubin values were 2.2 mg. per cent. 
Fragility test was normal. The total plasma proteins were 6.3 gm., with 4.3 gm. of 
albumin and 2.0 gm. of globulin. Stool examinations were positive for blood using 
the benzidine test, but negative for parasites on several occasions. Roentgenograms 
indicated a normal esophagus, stomach and duodenal bulb, no shortening of the colon 
was evident, and no typical pattern of ulcerative colitis. 

On April 12 an exploratory laparotomy was done. The liver appeared quite firm, 
with a slightly irregular surface; it was biopsied. The spleen was removed and 
found to weigh 466 gm.; its surface was purplish-red and smooth, offering increased 
resistance to cutting. No lesion was revealed in the gall-bladder or the extrahepatic 
biliary tract. The histologic findings were as follows: 

The portal triads were enlarged, mostly by early fibroplasia, proliferating small 
bile ducts and infiltrating leukocytes. Some of the increased fibrous tissue was quite 
dense and collagenous. In some areas, slender bridges of collagen connected adjacent 
triads. Many of the preéxisting small bile ducts showed acute necrosis of epithelium 
and invasion by polymorphonuclear leukocytes. There was no dilatation of or bile 
pigment in the larger bile ducts. The diffuse triadal inflammatory cellular response 
was made up almost equally of polymorphonuclear leukocytes and lymphocytes. 
Slender fingers of new bile ducts supported by a delicate stroma extended into the 
lobules in a few areas. In general, however, the lobular architecture was preserved, 
and there was no evidence of inspissated bile in canaliculi, nor was there evident bile 
pigment in liver cord cells or Kupffer cells. Occasional parenchymal cell nuclei were 
pyknotic, and the cytoplasm of a few cells was deep red and hyalinized; but most of 
the cells were uniform and showed no evidence of degeneration or regeneration. 
Several of the lobular central veins were ringed by polymorphonuclear leukocytes, 
but no other vascular change was seen. 
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Note the immature small 


The adjacent cords of parenchymal cells show remarkable preservation. 


High magnification of liver biopsy several months after the onset of jaundice. 
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Histologic examination of the spleen disclosed marked congestion, dilatation of 
the blood sinuses and increase in cells throughout the red pulp. There were marked 
hyperplasia of the reticulum and increase in the blood-forming tissue. Some vessels 
revealed hyalinization. Eosinophils and polymorphonuclears were scattered through- 
out the section. 

The postoperative course was uneventful. The patient was discharged on a bland 
diet and followed at irregular intervals in the Outpatient Department. During the 
following months he got along fairly well, maintaining adequate nutrition and car- 
rying on a fairly normal existence except for the restriction of physical exertion. 
There were occasional exacerbations of diarrhea, abdominal cramps and pain, but 
throughout most of this period there were only two to three loose bowel movements 
daily. 

On April 2, 1944, the patient developed a high fever (about 102° F.) and ery- 
thematous patches on the skin of the arms and legs (erythema nodosum), some of 
which became ulcerated and suppurated (pyoderma gangrenosum). He was hos- 
pitalized, kept in bed and given a course of sulfadiazine therapy, with a dose of 2 gm. 
daily for 31 days, together with the application of sulfathiazole ointment to the skin. 
The skin lesions healed slowly, leaving definite scars, and the fever disappeared. 
There was no exacerbation of diarrhea during this episode, and the patient was dis- 
charged, markedly improved, on May 5, 1944. During the following three years he 
remained in good general condition, stools averaging two to three daily. On De- 
cember 25, 1947, he suddenly developed a fever of 39.6° C., with chills and anorexia; 
his pulse was 120, blood pressure 110/70 mm. of Hg. He appeared pale, thin, under- 
nourished and slightly jaundiced, and seemed both acutely and chronically ill. The 
liver remained as before, markedly enlarged, 7 to 8 cm. below the costal margin, the 
edge being quite sharp. Other physical findings were essentially normal. With bed- 
rest, sulfadiazine and penicillin therapy, the fever subsided within four days. The 
urine was normal except for traces of bile. Blood counts disclosed 17,600 leukocytes, 
4.2 million erythrocytes, and 10.2 gm. per cent of hemoglobin; the differential count 
was 86 per cent polymorphonuclears, 13 lymphocytes and 1 monocyte. The stools 
were | to 4 plus positive for blood by the benzidine test. Total plasma proteins were 
6.75 gm., with 3.38 gm. albumin and 3.37 gm. globulin; alkaline phosphatase was 
16.9 units; direct reacting bilirubin in the sera, 3.1 mg. per cent, with a total bilirubin 
of 4.3 mg. The prothrombin time was 100 per cent of normal; intravenous hippuric 
acid elimination, .8 gm.; thymol turbidity, 8.8 units, and cephalin cholesterol floccula- 
tion, plus 1. A quantitative urobilinogen determination in 24-hour specimens in- 
dicated .13 mg. in the urine. 

These sections showed a marked increase of the degree of fibrosis about the 
portal triads, with little evident distortion of the lobular architecture. Larger triadal 
bile ducts were only rarely seen and were collapsed, but there were many apparently 
newly formed small bile ducts at the periphery of each triad. These appeared com- 
pressed, with little or no visible lumina. Many of them were surrounded by nu- 
merous bizarre-shaped hepatic cells. Occasional canaliculi containing inspissated 
green pigment were seen. Otherwise, the parenchyma was not significantly altered. 
The sections did not allow adequate evaluation of the degree of fibrosis between 
adjacent triads. 

During hospitalization, stools remained semi-formed, with only one bowel move- 
ment daily. Proctoscopic examination disclosed minimal granularity of the mucosa, 
without friability or bleeding. After his discharge, the patient was seen again on 
December 1, 1949. He has remained in excellent physical condition and is at present 
a university student. The mucosa of the rectum reveals a normal aspect, except for 
slight atrophy. The liver has not changed in size; functional tests indicated a change 
only in a decreased alkaline phosphatase to a level of &.8 units. On December 21, 
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1949, electrophoretic separation of the serum proteins revealed the persistence of a 
characteristic peak of beta globulin. 

Case 5 (figure 3). A 63 year old housewife was known to have had essential 
hypertension for 16 years. In 1946 she suffered a “stroke,” with apparently a transi- 
tory hemiparesis. Her present illness began in September, 1949, when the skin 
became slightly yellow and then definitely icteric, with a progressive darkening of 
the urine and clay-colored stools. In December, 1949, the patient first noticed itching 
of the skin and had suffered a progressive weight loss amounting to 45 pounds by the 
time of her admission to the hospital on April 22, 1950. Pruritus at times was so 
intense that it kept her from sleeping, bringing on fits of depression and a wish 
for suicide. Her past and familial history was otherwise noncontributory. She had 
never drunk alcoholic beverages. 

Physical examination disclosed a well developed but emaciated woman, markedly 
icteric and appearing much older than her stated age. She was not in acute distress, 
but scratch marks were apparent over her entire body. Her blood pressure was 
190/88 mm. of Hg. There was a slight enlargement of the heart, the apex being at 
the fifth intercostal space, 10 cm. from the midline. There were a blowing systolic 
murmur, transmitted to the axilla, and a snapping second sound in the aortic area. 
The liver appeared uniformly enlarged and firm in consistency, extending 8 cm. below 
the costal margin at the prolongation of the midclavicular line. Its borders were 
clearly palpable, there was no tenderness, and the surface seemed smooth. There 
was palpable splenomegaly but no enlargement of the lymph nodes. Bilateral Dupuy 
tren’s contracture of the palm of the hand was observed. The remainder of the physi- 
cal examination was essentially negative. 

Laboratory data disclosed the following: Urine was normal, except for the 
presence of bile. There were 9,400 leukocytes, with 70 per cent polymorphonuclears, 
25 lymphocytes, 1 monocyte, 1 eosinophil and 2 basophils; erythrocytes numbered 3.73 
million per cu. mm.; there were 13.5 gm. per cent of hemoglobin; the sedimentation 
rate was 59 mm. per hour, corrected. The Kahn test was negative. The non-protein 
nitrogen was 30, the fasting blood glucose 83 mg. per cent. Urea clearance by the 
maximum formula was 46 c.c./min., or 70 per cent of normal. The liver tests in- 
dicated the following values: direct reacting bilirubin, 7.4 mg.; total bilirubin, 8.8 mg. 
per cent; total cholesterol, 850 mg. per cent; plasma proteins, 7.56 gm. per cent: 
prothrombin time, 97 per cent of normal; alkaline phosphatase, 121.1 units; cephalin 
cholesterol flocculation, plus 4; thymol turbidity, above 20 units. The 24-hour uro- 
bilinogen determinations indicated .2 mg. in the urine and 25.0 mg. in the stools. The 
hippuric acid elimination was .6 gm. Roentgenograms disclosed a normal chest, 
stomach, duodenum and colon. 

With a tentative diagnosis of cholangiolitic biliary cirrhosis, a laparotomy was 
performed on May 9, 1950. The liver was grossly enlarged, greenish and without 
nodular cirrhosis; a biopsy was taken. The extrahepatic biliary tract was permeable, 
and neither the common duct nor the gall-bladder was dilated. The duodenum was 
opened, the ampulla of Vater explored, and the bile ducts were opened and probed, 
but no abnormality could be found. A postoperative cholangiogram disclosed ex- 
cellent visualization of the biliary system without evidence of obstruction. 

The small bile ducts in the triads were the site of a very marked subacute to 
chronic inflammation. Each was surrounded by a concentrically placed band of 
connective tissue fibers and a variable but often rather intense infiltration of mono- 
nuclear cells, mostly lymphocytes and macrophages. In a few areas the inflammatory 
process was more acute, with focal destruction of the bile duct epithelium and moderate 
numbers of polymorphonuclear leukocytes. The larger bile ducts were partially col- 
lapsed and almost free from inflammatory reaction. There was little if any general 
increase in triadal connective tissue, and no proliferation of bile ducts. Many of the 
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Fic. 3. Case 5. Section of surgical biopsy obtained almost eight months after onset of 
symptoms. This Mallory-azan preparation shows a localized proliferation of collagen and 
infiltration of inflammatory cells in and around the portal triads. No fibrosis is seen within 


the lobules. 
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intralobular bile canaliculi contained inspissated bile casts, and some were surrounded 
by small nests of mononuclear cells. The parenchymal cells were free from visible 
bile and showed no evidence of degenerative change. They were uniform and ar- 
ranged in an orderly pattern. The Kupffer cells were prominent but did not appear 
to contain pigment. No vascular abnormalities were seen. 

The patient had a stormy postoperative course, with increasing jaundice, nausea 
and vomiting. On the ninth postoperative day her non-protein nitrogen was 119 mg. 
and a pericardial friction rub was noted. CO: at this time was 11.6 mEq. and 
chlorides 101.0 mEq. After large amounts of fluid were administered, the CO: 
values dropped, reaching normal within five days. Blood urea nitrogen likewise 
fell from a high of 61.4 mg. to 18.5 mg. The patient improved slowly and was dis- 
charged on June 5, 1950. Since then she has remained at home, with little improve- 
ment. The jaundice has remained essentially unchanged. 

Case 6 (figure 4). A 64 year old white Austrian-born male, without previous 
significant history, on January 1, 1949, began to have loose stools with four to five 
bowel movements daily. There were associated fatigue and malaise. On the third 
day of this illness he noted that the stools had become somewhat clay-colored, that 
his urine was dark, and that jaundice had appeared in the sclerae and skin. The 
stools returned to a normal consistency on the fifth day, but the jaundice progressively 
increased and was accompanied by marked, generalized pruritus. There was a loss 
of nearly 45 pounds in weight during the next three months and the jaundice remained 
quite marked. A local physician recommended a bland diet, supplemented by addi- 
tional protein, but this did not significantly alter the course of the disease. 

Physical examination on admission, May 1, 1949, revealed a chronically ill, 
undernourished elderly male. Blood pressure was 118/80 mm. of Hg; pulse, 60 per 
minute. The most significant findings were in the abdomen, where a large nontender 
liver was palpable 10 cm. below the costal margin in the right midclavicular line. 
The spleen was not palpable, and there was pitting edema of both ankles. Otherwise, 
the physical examination was essentially normal. Laboratory findings indicated 
normal urine, except for the presence of bile. Blood counts showed 6,550 leukocytes 
with 85 per cent polymorphonuclears, 12 per cent lymphocytes and 3 per cent mono- 
cytes; 3.22 million erythrocytes per cu. mm.; hemoglobin, 10.5 gm. per cent. Sedi- 
mentation rate, corrected, was 26 per hour. The Kahn reaction was negative. Stools 
were negative for blood and parasites. Non-protein nitrogen was 21 mg. per cent; 
urea clearance by the standard formula was normal. Serum amylase was normal. 
Liver tests showed a direct reacting bilirubin of 18.64 mg., total bilirubin of 22.64 mg. 
per cent; total cholesterol, 355 mg. per cent, with 103 mg. esters. The total proteins 
were 6.96 gm., with 3.6 gm. albumin and 3.36 gm. globulin. Prothrombin was 77 
per cent of normal; alkaline phosphatase, 23 units; cephalin flocculation was normal ; 
thymol turbidity, 5.5 units. Measurement of the 24-hour excretion of urobilinogen 
indicated .05 mg. in the urine and 8.28 mg. in the stools. Roentgenologic examina- 
tion of the chest, gastrointestinal tract and colon was essentially normal. 

At laparotomy, performed on May 10, a greenish, uniformly enlarged, smooth 
liver was found without evidence of nodularity or metastasis. The gall-bladder did 
not appear distended, but rather collapsed, and the common duct and hepatic ducts 
showed no evidence of enlargement. The head and body of the pancreas were entirely 
normal. Stomach and duodenum appeared normal. The spleen was enlarged from 
three to five times its normal size, without perisplenitis. The liver was biopsied. 

The liver sections disclosed a spectacular primary biliary cirrhosis (figures 4A and 
B). The small triads and the bile canaliculi showed an intense inflammatory reaction, 
and there was very striking proliferation of bile ducts and young fibrous tissue into 
the surrounding lobules. Most of the inflammatory cells were polymorphonuclear 
leukocytes, neutrophils and eosinophils, and were located next to the newly pro- 
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liferated bile ducts and around the canaliculi. Inspissated bile was very marked in 
the canaliculi and the newly formed bile ducts. The larger triads were essentially 
normal, with little inflammatory cell infiltrate and normal undistended bile ducts and 
blood vessels. There were also marked accumulation-of bile pigment in the hepatic 
cord cells and small amounts in some of the Kupffer cells. The lobular pattern was 
preserved, but the parenchymal cord pattern, particularly adjacent to the lobules, was 
distorted. Many of the parenchymal cells had a vacuolated cytoplasm, and there was 
marked variation in nuclear size. There were frequent binucleated and trinucleated 
cells, as well as cells with giant nuclei. No hyaline degeneration of parenchymal 
cells was seen. No vascular changes were seen. 

The postoperative course was rather stormy, but the patient recovered. Tests 
repeated on the eleventh postoperative day disclosed findings similar to the previous 
ones. The patient was discharged on May 24, his condition and the jaundice essen- 
tially unchanged. His illness persisted and his course was progressively downward. 
He died at home five months after discharge. No autopsy was performed. 

Case 7 (figure 5A). <A 22 year old housewife without significant familial or past 
history noticed for the first time in February, 1938, the gradual onset of jaundice and 
pruritus in the skin, dark urine and light-colored stools. This was not accompanied 
by abdominal pain, chills, fever or infection of any sort. The patient did not dis- 
continue her work. At no time did she have chills or fever. The menstrual periods 
became irregular in August of the same year. In the following 18 months she con- 
tinued without much variation in the degree of jaundice. Upon admission, on 
October 10, 1939, she appeared to be a well developed, well nourished, moderately 
jaundiced adult female in no apparent acute illness. The blood pressure, pulse and 
respiration were normal. The spleen was enlarged to two inches below the costal 
margin, and the liver also appeared uniformly enlarged, nontender and firm, ap- 
proximately 7 cm. below the costal margin in the midclavicular line, with a clear-cut 
anterior border. The rest of the physical examination was essentially negative. The 
urine was positive for bile but otherwise was essentially normal. There were 7,300 
leukocytes (50 polymorphonuclears, 30 lymphocytes, 10 eosinophils and 2 basophils), 
3.4 million erythrocytes per cu. mm., and 10.8 gm. of hemoglobin per 100 c.c. The 
total bilirubin was 3.7 mg. per cent; the plasma proteins were 8.7 gm. per cent, with 
3.64 gm. albumin and 5.06 gm. globulin. The prothrombin time and galactose tol- 
erance test were normal. 

On November 16 the patient had a laparotomy. The liver was found to be 
enlarged and coarsely cirrhotic. Exploration of the gall-bladder, duodenum, pancreas 
and abdominal structures failed to reveal any changes other than in the spleen, which 
was enlarged to approximately four times its normal size and was adherent to the 
diaphragm and parietal peritoneum, with numerous moderately dense adhesions. A 
splenectomy was performed and a liver biopsy was obtained. 

The histologic findings were as follows: The liver parenchyma was subdivided 
into multiple unilobular nodules by thin strands of connective tissue connecting 
adjacent triads. The connective tissue strands and the triads were rather densely 
infiltrated by mononuclear cells which often seemed centered about small bile ducts. 
There had been slight proliferation of the bile ducts of the smaller triads, and in 
places the connective tissue and the bile ducts seemed to infiltrate the lobule for short 
distances. In general, however, the lobular architecture and the liver cell pattern 
were preserved. The parenchymal cells were uniform and showed no degenerative 
change, except an occasional one with deep eosinophilic cytoplasm. A few bile 
canaliculi contained inspissated bile. 

The patient recovered uneventfully from this operation. She was followed in 
the out-patient clinic at irregular intervals. She continued to be jaundiced, with 
slight variation in the degree of jaundice and with pruritus in the skin. Her men- 
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strual periods became more and more irregular and frequently she bled profusely. 
In April, 1943, she noticed some edema of the ankles and also distention of the 
abdomen with fluid. She was again hospitalized on May 17, 1943. As before, she 
appeared jaundiced and slightly undernourished. The liver, as before, was markedly 
enlarged, firm and hard) There were ascites and edema of the lower extremities. 
Bile was present in the urine, and the blood counts indicated 13,150 leukocytes (34 
polymorphonuclears, 64 lymphocytes, 2 monocytes and 0 eosinophils), 11.5 gm. of 
hemoglobin and 3.16 million erythrocytes per cu. mm. The direct reacting bilirubin 
was 6.9 mg. and the total bilirubin 11.2 mg. per cent; the prothrombin time was nor- 
mal; the total plasma proteins were 7.21 gm., with 2.29 gm. albumin and 4.91 gm. 
globulin; the total cholesterol was 160 mg. and the esters were 53 mg. 

The patient was treated with diuretics and two paracenteses were done, and she 
was discharged, slightly improved, on June 17, 1943. She remained, as before, 
markedly jaundiced, and has not been seen since. 

Case 8. A 41 year old housewife, without significant past or familial history, 
on August 14, 1930, at the age of 38, began to notice itching of her entire body. Soon 
afterward she noticed jaundice, light-colored stools and dark urine. These symptoms 
continued unchanged during the following months, the pruritus at times being un- 
bearable. At the time of her admission to the hospital she had lost nearly 80 pounds. 
Physical examination on admission revealed an undernourished, markedly jaundiced, 
chronically ill woman. Hepatomegaly and slight splenomegaly were present, but 
otherwise physical examination was essentially normal. Laboratory data showed 
normal urine, except for the presence of bile. The blood counts were normal. 
Cholecystogram on September 17 disclosed normal visualization of the gall-bladder, 
without stones. Glucose tolerance test was essentially normal. 

At laparotomy, on September 20, the gall-bladder was found to contain bile but 
no stones, and there was no dilatation of the extrahepatic biliary tract. The pancreas 
was soft. Several large lymph nodes were found along the common duct. The liver 
was found to be enlarged and greenish in color, and with a smooth surface. No liver 
biopsy was secured. 

The postoperative recovery was uneventful, but the previous clinical state con- 
tinued. Subsequently she was seen many times in the out-patient department at 
irregular intervals. Throughout this period the jaundice continued, appearing at 
times to be increased. In addition, the patient had had five to six loose stools daily 
since 1932, but these had not been bloody at any time. Hepatosplenomegaly persisted 
and the liver gave the impression of having further increased in size. The patient 
was re-admitted and on January 23, 1933, underwent a second laparotomy. This 
disclosed, as before, a large greenish liver, firmer in consistency and with a smooth 
surface. There was no obstruction or dilatation of the extrahepatic biliary tract. 
The spleen was considerably enlarged, to approximately five times its normal size. 
Cholecystoduodenostomy was performed. The postoperative course was stormy; 
the patient slowly failed and died on February 2, 1933. 

At necropsy the abdomen disclosed a considerable quantity of bloody exudate. 
The liver appeared much enlarged and firm, its capsule irregularly thickened by 
adhesions. Seen through the capsule, the parenchyma revealed accentuation of the 
lobules, presenting the appearance of a fine, even, slightly nodular surface. Section 
of the parenchyma against increased resistance revealed a firm, slightly protuberant, 
shiny green surface. All lobular markings were accentuated, appearing as pale green 
elevated areas surrounded by translucent stroma, and ranging up to 2.0 mm. in 
diameter. The liver weighed 3,150 gm. All of the periportal lymph nodes were 
enlarged, edematous and a mottled dark gray in color. The bladder was thin-walled 
and contained several small, multifaceted pigment stones. There was no scarring of 
the liver tissue about the gall-bladder. In the loose fat at the lateral wall of the gall- 


4 

4 

| 


1262 WILLIAM E. RICKETTS AND ROBERT W. WISSLER 


bladder was a fresh hematoma measuring 6 cm. in diameter. The common duct was 
slightly dilated, with a circumference of 1.3 cm. It was patent and its mucosa faintly 
bile-stained. The larger hepatic ducts were also patent. The spleen weighed 700 gm. 
and had a firm shiny capsule, slightly roughened by adhesions. Section disclosed a 
fairly dark red pulp containing small irregular gray Malpighian bodies. 

Microscopically, the splenic capsule was thinned, and the sinuses contained a 
large quantity of blood, fibrin, leukocytes and serum. The stroma was scant. Serum 
and fibrin were so abundant that the splenic pulp presented a picture less cellular 
than normal. There were many small infarcts. 

The periportal lymph nodes disclosed slightly thickened capsules, with evident 
increase of the stroma due to the new connective tissue formation. The lymph 
sinuses were all dilated, many containing macrophages and bile pigment; polymor- 
phonuclear leukocytes, lymphocytes and mononuclear cells were also present. 

The liver sections showed a marked fibrosis, with frequent connection of adjacent 
portal triads by rather vascular young connective tissue. In addition, there were 
strands of connective tissue infiltrating the lobules from the portal triads. There 
were many lymphocytes and a few plasma cells in the connective tissue. The large 
bile ducts were not remarkable, and the smaller junctional ducts were conspicuous by 
their absence. There was slight to moderate proliferation of new bile ducts. There 
was marked bile stasis in the canaliculi and hepatic cells near the portal triads. The 
lobular and cell cord pattern was well preserved, and the liver cells were uniform 
and showed no evidence of degeneration. 

The anatomic diagnosis was as follows: biliary cirrhosis (Hanot type). Marked 
icterus. Recent postoperative cholecystoduodenostomy. Icteric nephrosis. Multiple 
small traumatic hematomata; hematoma of the right suprarenal gland. Bilateral 
simple ovarian cysts with recent hemorrhage of the ovaries. Hyperplasia of the 
spleen. Acute dilatation of the right heart. Chronic mitral endocarditis (rheumatic), 
with mild stenosis. Patchy chronic fibrous pericarditis. Localized adhesive peri- 
tonitis, recent and chronic. Hyperemia and edema of the lower lobes of both lungs. 
Fibrous obliterative pleuritis (left). Small infarct in the spleen. 

Case 9 (figure 5B). A 16 year old male without significant past or familial 
disease developed diarrhea in the spring of 1936 averaging six stools daily; this con- 
dition persisted in the following years. Previous to that time he had never been ill. 
In the autumn of the same year he developed jaundice and a feeling of distention in 
the right upper quadrant of the abdomen. A physician diagnosed enlargement of the 
liver and a laparotomy was subsequently performed, but no lesion was found in the 
extrahepatic biliary tract or gall-bladder. One month later, in view of the persistent 
jaundice, the same surgeon operated once more but again was unable to locate any 
obstruction of the extrahepatic biliary tract. Recovery was uneventful but marked 
jaundice with associated pruritus persisted. There was a cumulative loss of approxi- 
mately 15 pounds of weight. 

On admission to this hospital, August 8, 1938, examination revealed a well 
developed, undernourished adult male in no great distress. Blood pressure was 
130/50 mm. of Hg; pulse, 94; respirations, 20 per minute. The liver extended 2 to 
3 cm. below the costal margin in the midclavicular line, and the spleen was palpable 
8 to 9 cm. below the costal margin. Physical examination was otherwise not re- 
markable. Proctoscopy disclosed a friable, easily bleeding, diffusely granular rectal 
mucosa, presenting the typical appearance of chronic nonspecific ulcerative colitis. 
Except for the presence of bile, the urine was normal. Blood counts disclosed 4,400 
leukocytes, with 58 polymorphonuclears, 34 lymphocytes, 4 monocytes, 2 eosinophils 
and 2 basophils; 4.1 million erythrocytes per cu. mm., and 11.5 gm. per cent of 
hemoglobin. 
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On September 8 a second laparotomy was performed. As with the previous 
explorations, no obstruction or dilatation of the extrahepatic biliary tract or gall- 
bladder was found. The liver appeared enlarged and greenish yellow, with a smooth 
surface. The transverse colon was markedly contracted and the serosa definitely 
hyperemic. The spleen appeared to be enlarged to about five times its normal size 
and was dark red in color, with several flecks of fibrinous exudate on its surface. A 
liver biopsy was done. 

The sections showed the liver parenchyma to be subdivided into large and small 
spherical areas with no relationship to liver architecture. Some of the liver islands 
had triads in the center, some at the edges, and in some no vascular or bile duct 
elements were seen. The connective tissue septa which caused this disorganization 
of the parenchymal structure varied from thin cords to extremely broad bands of 
rather mature connective tissue element a lobule in width. The large bile ducts seen 
in these bands as well as in the triads showed no evidence of acute or chronic in- 
flammation either in or surrounding them, although there was a rather dense diffuse 
inflammatory process in the triadal connective tissue consisting mostly of lymphocytes 
and a few polymorphonuclear leukocytes. Occasional small finger-like fibrous pro- 
jections extended out from a few of the portal triads and contained newly formed 
small bile ducts and a denser infiltration of inflammatory cells with a higher pro- 
portion of polymorphonuclear leukocytes. Both these areas and small areas of in- 
flammatory cells within the parenchyma suggested an intralobular pericholangitis and 
cholangiolitis. There was only a small quantity of visible bile pigment in either 
liver canaliculi or hepatic cells. The cell cords were badly disorganized, and many 
of the nodules of liver tissue had the definite appearance of having been recently 
regenerated. These and the marked variation in size of the liver cells, as well as the 
presence of binucleated forms, suggested recent active cell proliferation. There was 
little evidence of active degenerative changes. 

Postoperative recovery was slow and the symptoms remained unchanged. The 
patient has not been seen since 1938. 


CLINICAL PicTURE 


On the basis of clinical features, cholangiolitic biliary cirrhosis may be 
subdivided into two different forms : 

A. Xanthomatous Biliary Cirrhosis: In the last century and early in the 
present one, Addison and Gull ™ and others described this condition 
precisely. The observations made here in two cases are in agreement with 
prior observations.” **** Ages vary from 27 to 35, which is within the 
range observed earlier..*"* The two cases were females, this disease being 
exceptional in males. In none of the cases studied was there a familial inci- 
dence, an observation substantiated by MacMahon and Thannhauser.”* 

Among the characteristic clinical features it was observed that the onset 
of jaundice and the disease was insidious. Jaundice and pruritus were 
prominent prior to the appearance of xanthomatosis in the skin. Pruritus 
was marked in both cases, and in one case the administration of bile salts 
by mouth, prescribed elsewhere, was immediately followed by a considerable 
aggravation of the itching. Hepatomegaly was present in both cases, the 
liver being grossly and uniformly enlarged, firm and nontender. Spleno- 
megaly likewise was observed in both cases. The course of the jaundice 
was chronic, although of varying intensity. No evidence of peripheral 
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lymphadenopathy was observed. Xanthomatosis was present in one (case 
1), whereas in the other (case 2), only xanthelasma had developed after one 
and one-half years of the disease. In both cases, darkening of the skin was 
observed without increased pigmentation of the mucosae. Biopsies of the 
skin in both cases disclosed only increased melanin pigment. Edema, ascites 
and increased abdominal collateral circulation were conspicuously absent, as 
observed previously.'’ Several authors have indicated the persistent hyper- 
lipemia occurring in these cases,” and Ahrens and Kunkel * have recéntly 
found that xanthomatosis is always associated with persistent hyperlipemia 
above 2,000 mg. per cent. Resolution of the xanthomatosis occurs following 
a drop in the serum lipemia, clearly illustrating the mutual relationship.** ** 
No significant loss of weight, malnutrition or fever was observed. None 
of the cases had any history of chills, fever or pain in the right upper quad- 
rant. While darkening of the urine and progressively light-colored stools 
were observed, the stools were never described as pale yellow or clay-colored. 

B. Non-xanthomatous Cholangiolitic Biliary Cirrhosis: This condition 
has been accurately described since the last century.**** The entity is 
known by various designations: biliary cirrhosis of Hanot, cholangitis 
lenta,”"* intrahepatic cholangitic biliary cirrhosis,* interstitial chronic hepa- 
titis with liver hypertrophy,” nonobstructive cholangitic biliary cirrhosis,’ 
chronic intrahepatic obliterating cholangitis,‘ cholangiolitic biliary cirrhosis,’ 
and others. In these cases it was observed that the age in the seven cases 
studied ranged widely from 10 to 64, and that the disease occurred in both 
sexes (four in females and three in males). 

There were associated diseases in four of these cases. In two, it occurred 
in the course of a chronic nonspecific, ulcerative colitis (cases 4 and 9); a 
third had rheumatoid arthritis (case 3), and a fourth had hypertensive 
cardiovascular disease. There was no apparent associated disease in the 
remaining three cases. 

The onset of jaundice was rather rapid, but the course was chronic. 
Fever, pruritus and weight loss were present in all cases. In one (case 6), 
the patient lost 45 pounds in a period of three months. The onset of jaun- 
dice was accompanied by urine containing bile salts. The stools were de- 
scribed as considerably lighter, but no complete obstruction was apparent in 
any case. 

Hepatomegaly was observed in six of the seven cases at the first examina- 
tion; the seventh, who showed no apparent hepatomegaly at the onset of 
jaundice, in the course of two years developed a firm, hard, uniformly en- 
larged, nontender liver. Splenomegaly was observed in five of the seven 
cases, and in another (case 6), it was disclosed at laparotomy. Pruritus 
was prominent in five cases and present sporadically in the other two. 

The degree of jaundice varied considerably during the course of the dis- 
ease. In five cases it was quite marked and in the other two, mild, below 
10 mg. per cent of total bilirubin. Collateral circulation of the abdomen 
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was not present in any case. Edema of the extremities occurred in one 
undernourished male (case 6) who had lost 45 pounds in three months, and 
in another (case 7) ascites followed profuse menstrual bleeding. Although 
pain in the right upper quadrant was detected in two cases, there was no 
biliary colic, chills or fever. Dark urine containing bile was present in all 
cases, and light-colored stools in three. 


Liver TEsts 


In view of the fact that biochemical determinations, with the exception 
of abnormal lipemia, were similar in cases with and without xanthomatosis. 
these tests will be considered together. The findings mentioned above agree 
in the main with recent studies in 10 cases by Dauphinee and Sinclair.” 

Bilirubin: There was increased bilirubinemia (direct reacting and total ) 
in all of the seven cases studied. The degree of bilirubinemia varied con- 
siderably ; in most cases, total bilirubin was below 10 mg. per cent, but in one 
it reached a level of 22.6 mg. per cent. 

Alkaline Phosphatase: Tn every case the values were markedly elevated, 
the lowest being 23 and the highest 131 (in a case without xanthomatosis ). 

Cholesterol and Cholesterol Ester Values: Elevation of cholesterol was 
found in every case, without an associated increase in cholesterol esters, so 
that the cholesterol-cholesterol ester ratio was lowered. High levels of 
cholesterol occurred in two cases without xanthomatosis. The lipids meas- 
ured in cases with and without xanthomatosis were within the range ob- 
served by Ahrens and Kunkel.” Total sera lipid values exceeded 1,800 mg. 
in all cases with xanthomatosis. 

Prothrombin Time: Subsequent to the intravenous administration of 
vitamin K, no hypoprothrombinemia was observed in any case. ° 

Hippuric Acid: In one of the four cases tested, excretion of hippuric acid 
was less than 0.7 gm. The test in this case, with an excretion of 0.6 gm., 
was invalidated because of the presence of hypertensive cardiovascular dis- 
ease with inadequate kidney function and decreased urea elimination. 

Urinary Urobilinogen: No instance of increased urinary urobilinogen 
values occurred among the five cases tested. 

Fecal Urobilinogen: Three cases out of five revealed values below 10 
mg.; none, however, reached a level of 5 mg., indicating that obstruction 
of the biliary tract was not complete. 

Plasma Proteins: The total plasma proteins were not uniform in this 
group. In three of the seven cases, albumin values were slightly decreased, 
with globulin elevation in-every case. 

Cephalin-Cholesterol Flocculation and Thymol Turbidity: Thymol values 
were abnormal in every case, five of the seven being highly positive. The 
cephalin-cholesterol flocculation was abnormal in all cases but one. 

Electrophoretic Separation of Serum Proteins: Elevation of the beta 
globulins was disclosed in every case that was measured, forming a pattern 
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similar to that described by Gray and Barron * and Kunkel and Ahrens.“ 
A similar pattern is also revealed in cholangitic biliary cirrhosis.* These 
values are illustrated in figure 6 and table 1. 


PATHOLOGIC FINDINGS 


Observations on the gross morphology of the liver were made in seven of 
the nine cases. In five, the observations were made at laparotomy within one 
year of the onset of symptoms. The outstanding feature was enlargement 
of the liver. Of these, four had an enlarged greenish liver (cases 6, 5, 1 and 
8) with a smooth surface; the fifth (case 4) also had an enlarged greenish- 
looking liver, which was described as having an uneven surface. In another, 
also observed at laparotomy 18 months after the onset of symptoms, a firm, 
enlarged, greenish-looking liver with a smooth surface was found. A 
slightly nodular liver was described in case 8 three years after the first ob- 
servation ; and in another (case 1), eight years after the first laparotomy and 
nine after the onset of symptoms, the liver was described as moderately en- 
larged, granular and fibrotic, and interpreted grossly as “portal cirrhosis.” 
A hobnail nodular appearance was not observed in any of the cases. 

Histologic observations were made in eight of the nine cases. In seven 
of these, surgical biopsies were obtained at laparotomy, and in two by punch 
liver biopsy; in another, tissue observations were made after necropsy. 

The histologic study of the liver sections revealed no features distinguish- 
ing the cases having xanthomatosis from those which did not; therefore, 
all of the eight cases from whom tissue was available for study will be sum- 
marized together. 

The most significant lesion was found in the smaller bile ducts of the 
small lobular triads (junction ducts or canals of Hering) and in the finer 
bile canaliculi. In all of the sections studied, there was an apparent peri- 
cholangiolitis. In four of the eight cases there was also evidence of acute 
destruction of the epithelium of the small bile duct radicles, with acute in- 
flammatory cells permeating the lumina of these ducts. In the material 
from six of the eight cases, there was a definite decrease in the number of 
visible mature small bile ducts, suggesting a destructive process as described 
by Klemperer. In six of the eight cases there was also evidence of pro- 
liferation of new immature bile ducts, either at the borders of the triads or 
projecting out into the lobular parenchyma. These newly formed ducts, 
elongated and tortuous, were usually lined by rather large pale cells, with 
little or no luminal space visible. 

There was an increase of fibrous connective tissue in all cases studied, 
but its extension and quantity varied considerably from one case to another. 
It was marked enough to connect adjacent triads in four cases. Marked 
intralobular fibrosis was observed in five cases, with finger-like connective 
tissue prolongations extending well into the lobule. 
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Destruction of the lobular architecture and the cord pattern was seen in 
only two (cases 1 and 9), although in one of these (case 1) a histologic 
observation made eight years previously indicated preserved lobular pattern. 
If the process is of sufficient chronicity, extensive fibrosis, fragmentation and 
disappearance and regeneration of the lobules without active inflammatory 
features apparently may be found. Then the histologic diagnosis may be 
difficult, and it might be interpreted as portal cirrhosis,’’ as it was in the 
second biopsy from case 1 of this series. Here the situation is not unlike 
that seen in chronic renal disease, where the terminal stage is often difficult 
to classify with only morphologic criteria. 

Another distinguishing feature was the almost constant preservation of 
the parenchyma, with no evidence of fatty or hyaline degeneration or dis- 
tortion of the cord pattern. Minor to marked changes in the parenchyma 
were limited to the periphery of the lobule immediately adjacent to the 
pericholangiolitis and to the areas of proliferation of the bile canaliculi and 
fibrosis. In these areas there were sometimes large hepatic cells with 
granulated cytoplasm, multiple nuclei and degenerative features. 

When intralobular infiltration of inflammatory cells occurred, it was 
usually centered around the non-epithelized bile canaliculi. In two cases, 
minute accumulations of inflammatory cells within the lobule could not be 
localized with certainty about the canaliculi. 

The presence of bile in casts within the lobule was apparent in all cases 
with marked jaundice but did not appear prominent in the two cases with 
minimal increase of bilirubinemia (cases 1 and 4). Bile was also frequently 
seen in the Kupffer cells and in the hepatic cells. The larger bile ducts did 
not appear distended, nor did they contain bile casts. 

This study shows that the main histologic features of this form of intra- 
hepatic biliary disease seem to be a more or less chronic inflammation in 
and around the smaller bile ducts and bile canaliculi, accompanied by frequent 
perilobular and intralobular bile duct proliferation and, in most cases, by a 
decrease in the number of the smaller bile ducts. In a few instances, actual 
necrotizing cholangitis of the smaller bile radicles was present. Unless the 
disease is very chronic, it can usually be distinguished from portal cirrhosis 
by the preservation of the lobular architecture and liver cord pattern and the 
absence of significant diffuse cellular degeneration or regeneration. The 
morphologic features differed markedly from active viral hepatitis. The 
diffuse necrobiotic changes seen in infectious hepatitis were not found in 
cholangiolitic biliary cirrhosis, and marked proliferation of the small bile 
ducts has not been observed in viral hepatitis. 

Primary biliary cirrhosis or primary intrahepatic cholangiolitis and peri- 
cholangiolitis is usually grossly differentiated from secondary biliary cir- 
rhosis by the absence of obstruction of the large bile ducts and of stasis of 
bile in them present in the latter disease.” *° Microscopically, the presence of 
an inflammatory reaction about the smaller bile ducts without inflammation 
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of the larger bile ducts may be useful histologic criteria in differentiating 
primary intrahepatic biliary disease from obstructing and ascending chol- 
angitis. On the other hand, a histopathologic survey“ of a number of 
cases of the obstructive cholangitic type has revealed that, in several in- 
stances, significant inflammation of the larger ducts was absent at the time 
the observation was made, although the smaller bile ducts and canaliculi 
were chronically affected. Again, an analogy with renal disease may be 
appropriate. It is often very difficult to distinguish hematogenous pyelo- 
nephritis from ascending pyelonephritis on morphologic grounds, although 
the etiology and pathogenesis of the two diseases are very different. A 
similar comparison might be made between obstructive cholangitis and 
primary cholangiolitic hepatic disease. 

Extravasation of bile or “bile granulomas” was rare; it occurred in only 
one case (case 6) in one area. Miliary or large septic abscesses are not 
uncommon in septic obstructive ascending cholangitis but were not found 
in primary biliary cirrhosis. 


ETIOLOGY AND PATHOGENESIS 


The pathogenesis of cholangiolitic biliary cirrhosis is still controversial. 
Thannhauser and Magendantz * had suggested that there were evidences 
of obstruction of the bile ducts produced by the xanthoma cells in cases of 
biliary xanthomatosis. Histologic observations made by Réssle * and Mac- 


Mahon "* demonstrated that the process is centered around the smaller bile 
ducts and biliary canaliculi and that there are no xanthoma cells present. 
The present study confirms these observations, and furthermore discloses 
that lesions similar to those described by MacMahon ™ in xanthomatous 
biliary cirrhosis are present in the forms without xanthomatosis, known in 
the literature as Hanot’s biliary cirrhosis. It is not apparent in the cases 
with xanthomatosis why the level of serum lipids is very high and continues 
elevated for considerable periods of time. It is possible that obscure hor- 
mona! factors may play an important rdle, as indicated in one case (case 1), 
in which the hyperlipemia and hyperbilirubinemia decreased considerably 
while the patient was pregnant. Furthermore, it has been emphasized by 
others '** "' that xanthomatosis occurs almost exclusively in adult females. 
This was true in the cases observed by us. However, it is also certain that 
intrahepatic biliary cirrhosis may occur in adult females without accom- 
panying xanthomatosis. In obstructive cholangitic biliary cirrhosis, the 
hyperbilirubinemia and hyperlipemia are secondary to the obstructive fea- 
tures producing bile regurgitation. They rapidly subside when the ob- 
struction is released. 

The fibrosis in the cases reported in this study appeared in the areas 
where the pericholangiolitis was present, and varied in degree and extension 
with the severity of the inflammatory features. In cases in which clinical 
regression of the disease had occurred, the active inflammatory features 
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around the bile canaliculi had also almost entirely disappeared, leaving only 
areas with fibrosis (cases 1 and 4). 

At present there is no clear concept regarding the factors responsible for 
the chronicity of the biliary canalicular inflammation. It is quite possible, 
however, that many cases with cholangiolar involvement do not follow a 
chronic course. 

The type of jaundice in cases with cholangiolitic biliary cirrhosis has 
many characteristics similar to those observed in obstructive lesions of the 
extrahepatic biliary tract. In both, there are many similar pathologico- 
physiologic features with regurgitation of bile into the blood.“ In chol- 
angiolitic biliary cirrhosis there are manifestations of obstruction at the level 
of the finer biliary radicles producing intralobular regurgitation of bile, as 
indicated by the presence of intralobular casts or plugs and absence of dila- 
tation or stasis of the larger biliary ducts. This intrahepatic regurgitation 
of bile is apparently conditioned by the activity of the inflammatory process 
in the biliary radicles and canaliculi and not by the degree of fibrosis. This 
is indicated by the fact that in cases where there are subsidence and dis- 
appearance of symptoms and findings with clearance of the hyperlipemia, 
jaundice and pruritus, the fibrosis persists. The clinical features of the 
disease are present in cases with subacute initial cholangiolitic changes even 
though the fibrosis has not as yet developed or is minimal in degree. 

The etiologic factors responsible for the cholangiolitis are a matter of 
controversy and are as yet hypothetic. La Manna‘ * and others ***’ have 
interpreted the process as a descending cholangitis, a hematogenous infec- 
tion that involves the smaller bile canaliculi. This hypothesis is very ap- 
pealing but has not been proved conclusively. As has been pointed out 
above, primary cholangiolitic biliary cirrhosis would then be related to 
obstructive biliary cirrhosis in much the same manner as hematogenous 
pyelonephritis is related to ascending pyelonephritis. Recent studies ** have 
indicated that cholangitis and cholangiolitis may occur in streptococcus and 
staphylococcus infections. In the past it has been difficult to obtain adequate 
material from which to isolate organisms possibly responsible for the process. 
Postmortem cultures are practically useless because of the agonal invasion 
of organisms from the intestine. With the aid of modern punch biopsy for 
specimens, valuable material should be secured for much needed bacteriologic 
studies. As will be pointed out in the discussion of treatment of this dis- 
ease, recent encouraging experience with chemotherapy offers one of the 
strongest evidences of the infectious nature of this disease. 

Hanger and Gutman ™ and others *° have interpreted these cases as toxic, 
postarsphenamine hepatitis. Experimental observations ** have also shown 
that manganese salts may produce changes in the bile ducts with proliferation 
of the bile canaliculi, which somewhat resembles those observed in primary 
biliary cirrhosis. In none of the present series of cases was there a history 
of previous jaundice, previous toxic hepatitis or exposure to toxic substances. 
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Eppinger ** and lately others * have interpreted primary biliary cirrhosis 
as secondary to viral hepatitis, although no viral agent for this condition has 
ever been demonstrated. In our experience, fibrosis following viral hepatitis 
can be separated histologically, functionally and clinically from cholangiolitic 
biliary cirrhosis. Viral hepatitis is primarily a hepatocellular disease, with 
necrobiosis of the parenchyma. Infiltration of the parenchyma and portal 
triads by inflammatory cells, mostly mononuclear, does occur. Accumula- 
tions of these cells in the triads do not, however, convey the impression of 
cholangiolitis and pericholangiolitis. In primary biliary cirrhosis there is 
preservation, to a great extent, of the parenchyma of the liver and cord cells, 
a feature emphasized by Hayem * in 1874, and in modern studies." When 
there is involvement of the lobule itself, it appears to be because there is a 
concentric invasion from the periphery of the lobules from the areas of peri- 
cholangiolitis. Massive necrosis in viral hepatitis, which is unusual, prob- 
ably leads to subacute yellow atrophy and small contracted livers in a certain 
small percentage of cases. Cholangiolitis consistently leads to hypertrophy 
and enlargement of the liver. The results of functional and electrophoretic 
studies in cholangiolitic biliary cirrhosis resemble those in obstructive disease 
of the biliary tract and not parenchymatous liver disease. 


TREATMENT 


As the etiology of primary biliary cirrhosis is not known at present, the 


treatment of this condition is largely empiric. In cases with hyperlipemia 
and xanthomatosis, a vegetarian diet, low in cholesterol, has been advised." 
A low fat diet was given to one of the patients of this series (case 1), without 
significant change in the degree of lipemia, jaundice or xanthomatosis. Ad- 
ministration of choline, inositol and lipocaic was also found to be ineffective. 
Ahrens and Kunkel * described different agents used in 18 cases of xantho- 
matous biliary cirrhosis, without any significant alterations in the serum 
lipids. Among these were a cholesterol free diet, a low fat diet, a high 
protein diet, thyroid, soybean lecithin, serum albumin intravenously, alpha- 
tocopherol, nitrogen mustard, intravenous or intramuscular injections of 
liver extract and lipocaic. They found that desoxycholic acid appeared to 
produce a decrease in serum lipids in two cases. A full diet, including fat 
supplemented with fat soluble vitamins, was considered necessary for ade- 
quate nutrition. 

The chronic course of the disease may be interrupted by a spontaneous 
drop in the lipemia and hyperbilirubinemia, with disappearance of xanthomas 
as described by Riisfeldt-Pederson * and Ahrens and Kunkel.*® Of par- 
ticular interest are the recent French reports **** describing subsidence of 
symptoms and abnormal findings with decrease of the total lipids, cholesterol 
and thymol turbidity test, and disappearance of xanthomatosis following 
intensive penicillin treatment with doses of from 1 to 3 million units daily. 
Cattan et al.“* have described a case treated with such therapy in whom 
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lipemia and hyperbilirubinemia disappeared and electrophoretically the ab- 
normal peak of beta globulins disappeared. A therapeutic approach leading 
to the eradication of the inflammation of the smaller bile duct canaliculi, 
using chemotherapy and antibiotic therapy, seems to be reasonable and 
worthy of further trial. 

Discussion 

Cholangiolitic biliary cirrhosis is an inflammatory process centered in 
and around the smaller bile ducts and canaliculi or cholangioles.’ Clinically, 
there are two forms to consider: with and without xanthomatosis. The 
histologic features do not help in differentiating one from the other. The 
metabolic disorder leading to xanthomatosis, suspected of being in part a 
primary disorder because it occurs almost exclusively in adult women, is 
probably related to the primary obstructive biliary disease with bile regurgi- 
tation. Biliary xanthomatosis has been observed in the past ***’ and also 
by us * in several cases of cholangitic infectious obstructive disease of the 
biliary tract. There is also persistent hyperlipemia in these cases. The 
relation between forms of cholangiolitic biliary cirrhosis, with and without 
xanthomatosis, is of particular interest since the recent studies of Ahrens 
and Kunkel,” which have demonstrated that only cases with prolonged 
elevation of the total serum lipids developed xanthomatosis. These authors, 
by determining the total lipid level at frequent intervals, were able to predict 
which patients would develop generalized xanthomatosis in the skin. The 
changes in the serum lipids in disease of the biliary tract are subject to 
variation depending on the degree of bile regurgitation, due to obstruction, 
infection and the patient’s nutrition. It has been previously indicated that, 
while obstructing features tend to raise cholesterol, acute biliary tract in- 
fection, malnutrition and parenchymatous liver disease tend to lower its 
values.** 

A primary biliary cirrhosis without xanthomatosis as described by 
Hanot ** is considered an extremely rare form of cirrhosis by many authors, 
and its existence is even questioned. This is apparently due to the fact that 
many of these cases are not properly diagnosed and rarely come to pathologic 
observation. There is only one in the present series of cases who came to 
necropsy. 

The chronic jaundice and other chronic features of the disease are due, 
most probably, to the type of pathologic involvement, rather than to the 
action of a single pathogenetic agent. Fibrosis is apparently due to the 
sclerosing action of the inflammation and bile regurgitation. The fibrosis 
(cirrhosis), then, to a certain extent, cannot be interpreted as primary, since 
it is secondary to the cholangiolitis, the initial process. In the present study, 
only cases with cholangiolitis with a chronic course leading to fibrosis have 
been included but it is quite possible that many cases do not have a chronic 
course. This was evident in one case (observed, but not reported here) 
who had a laparotomy for an apparent obstruction of the extrahepatic biliary 
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tract. No lesion of the extrahepatic ducts or gall-bladder was found at 
operation. A liver biopsy indicated cholangiolitis and pericholangiolitis. 
The patient’s course was favorable, and clinically there was a complete re- 
mission of symptoms. Unfortunately, no serial studies were made. Similar 
cases have also been observed by other authors.” 

It is significant that the histologic structure of the liver parenchyma 
revealed remarkable preservation, except in the immediate areas near the 
smaller bile ducts and canaliculi, a finding noted since the last century,”* as 
well as in modern studies.** This agrees with studies of parenchymal func- 
tion tests, such as urinary urobilinogen, hippuric acid and prothrombin 
time determinations, which were not significantly altered, thus contrasting 
markedly with those noted in parenchymatous liver diseases, such as viral 
hepatitis. It seems difficult to harmonize these observations with the 
opinion of Eppinger ** and others,’ that cholangiolitic biliary cirrhosis is 
either a form of parenchymatous liver disease or is secondary to parenchy- 
matous liver disease. 

SUMMARY 


Ten cases of long-standing cholangiolitis and pericholangiolitis are de- 
scribed. There was no involvement, obstruction or dilatation of the extra- 
hepatic biliary tract, the lesion occurring around the smaller bile ducts, with 
secondary fibrosis in these areas (so-called primary biliary cirrhosis). 

Cholangiolitic biliary cirrhosis has two clinical forms: 


A. With xanthomatosis: xanthomatous biliary cirrhosis. ‘Two female 
patients without familial incidence of the disease were observed. Chronic 
jaundice, hepatomegaly, splenomegaly, xanthomatosis and pruritus were the 
most conspicuous clinical features. Edema, ascites and collateral abdominal 
circulation were absent. There was no significant loss of weight, malnutri- 
tion, history of chills, fever, or pain in the right upper quadrant. 

B. Without xanthomatosis : non-xanthomatous biliary cirrhosis ( Hanot’s 
biliary cirrhosis). Seven cases were observed, three males and four females, 
ranging in age from 10 to 64 years. There was no familial incidence of the 
disease. Fever, jaundice, loss of weight and pruritus were present in all. 
Hepatomegaly was observed initially in six cases; in the seventh, in which 
onset of the disease occurred while the patient was under observation in the 
hospital, the liver later became hard and firm. Clinical splenomegaly was 
present in five cases, and in another, enlargement of the spleen was found at 
laparotomy. The degree of jaundice varied considerably but followed a 
chronic course in all cases. Increased collateral circulation of the abdomen 
was not found in any case. Edema of the extremities appeared in one under- 
nourished male who had suffered a loss of 45 pounds in weight in a period of 
three months, and ascites was observed in a female following a marked loss 
of blood during menstrual periods. 

Biochemical determinations indicated similar deviations in both types of 
cases. Evidence of bile regurgitation was present, such as elevation of the 
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direct reacting bilirubin, total cholesterol and alkaline phosphatase, the last 
showing a quite considerable elevation, from 23 to 121 Bodansky units, and 
minimal or no alteration in the tests expressing hepatic function. The 
urinary urobilinogen, hippuric acid and prothrombin values when measured 
were not significantly altered. Tests based upon the altered colloid stability 
of the sera, such as thymol and cephalin cholesterol flocculation, were ab- 
normal in all cases but were rather unpredictable in the degree of fluctuation. 
This is probably due to the complex alterations in proteins and lipids of the 
sera. The persistent, very high hyperlipemia observed in cases with xantho- 
matosis (serum lipids above 2,000 mg. per 100 c.c.) was not observed in the 
nonxanthomatous cases. 

Electrophoretic separation of the serum proteins in both types of cases 
disclosed the distinctive peak elevation of the beta globulin fraction char- 
acteristic of biliary cirrhosis. 

Grossly the liver was seen to be enlarged, with a smooth or slightly 
nodular surface but without the hobnail appearance. Histologic studies 
disclosed inflammatory features in and around the smaller intrahepatic bile 
ducts, junction ducts or in the canaliculi between the lobules. The inflam- 
matory features were essentially perilobular but sometimes extended into 
the lobule, distorting the adjacent cells. The small biliary ducts often pro- 
liferated and became tortuous and elongated. The large biliary ducts were 
unobstructed and collapsed. The degree of scarring was variable. In 
general, the liver parenchyma was strikingly preserved and without fatty, 
degenerative or diffuse necrobiotic features. Changes in the parenchyma 
were present only in the neighborhood of the bile ducts. 

While the above observations supply no additional information as to the 
pathogenic organisms responsible for the pericholangiolitis, it seems probable 
from the clinical, functional, electrophoretic and pathologic findings that this 
process is primarily an inflammation in and around the smaller bile canaliculi. 
Fibrosis seems to be secondary to these alterations (primary biliary cir- 
rhosis). There is no evidence that it is a parenchymatous liver disease or a 
condition secondary to parenchymatous liver disease. 
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EVALUATION OF THE LIVER BIOPSY * 


By Pur G. Kem, Major USAF (MC), Bangor, Maine, S. N. Lanois, 
Major USAF (MC), Topeka, Kansas, Kennetu R. Cross, M.D., 
lowa City, Iowa, and THomas E. Corcoran, M.D., 

Des Moines, Iowa 


Direct inspection of the liver is desirable in suspected hepatic dis- 
ease. *** The purpose of this paper is to present a comparison of gross 
impression and histologic diagnosis. A series of normal and diseased livers 
was examined peritoneoscopically. Biopsies were obtained under direct 
vision, using needle and forceps technics. We also wish to present our 
opinion as to the comparative adequacy of needle and forceps biopsies. 

There are many detailed clinical studies of hepatic disease based on liver 
function tests and biopsy.** Disagreement exists regarding correlation 
of liver function tests with structure. This disagreement is generally ac- 
knowledged. Most histopathologic studies are based on the blind punch 
technic. We feel that the true pathologic state of the liver cannot always 
be determined in this manner, and that the tiny bits of tissue obtained by the 
needle method are often inadequate for diagnosis. Accurate diagnosis is 
best afforded by a complete clinical, laboratory and microscopic evaluation, 
to which a fourth—endoscopic examination—has been added. 


MATERIALS AND METHODS 


This paper is based on 135 consecutive patients whose livers were ex- 
amined by peritoneoscopy and biopsies obtained. Of these, 45 had cirrhosis, 
25 were normal, 22 had fatty metamorphosis, 18 had hepatitis, 13 had metas- 
tatic carcinoma, three had malignant lymphoma, three had extrahepatic ob 
struction, two had cholangiolitic cirrhosis, two had hepatomegaly of un- 
known causes, and one each had polyserositis and sarcoidosis. 

Biopsies were obtained in each case after careful inspection of the liver. 
In 53 cases biopsies were obtained by the Vim-Silverman needle punch tech- 
nic, and in 76 cases with the peritoneoscopic biopsy forceps. In six cases 
both technics were used. Single biopsies of the right lobe were obtained in 
61 instances, and of the left lobe in 32 instances. Both lobes were biopsied 
in 20 cases, and multiple biopsies were taken from the same lobe in 22 cases. 

* Received for publication October 22, 1951. 

From the Departments of Medicine and Pathology, Veterans Administration Hospital, 
Des Moines, Iowa. 

Sponsored by the Veterans Administration with the approval of the Chief Medical 


Director. Statements and conclusions by the authors are a result of their own study and 
do not necessarily reflect the opinion or policy of the Veterans Administration. 
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Needle biopsies were obtained from the anterior surface of the liver by 
introducing the needle through the abdominal wall, or through an intercostal 
space, and by guiding the needle to a selected site under direct vision. Those 
obtained with the forceps were obtained from the edge of either or both lobes 
at a site selected to represent best the structural state of the entire organ. 


RESULTS 


In 100 (74 per cent), the gross and microscopic diagnoses were the 
same; in 19 (14 per cent), the gross and microscopic diagnoses were at 
variance ; and in 16 (12 per cent), the biopsies (all of which were obtained 
by the needle technic) were considered inadequate for microscopic diagnosis. 

Ten of the 19 cases in which the gross and microscopic diagnoses were 
at variance were considered at the time of direct examination to be diffuse 
hepatic fibrosis and fatty metamorphosis, but microscopically seven were 
normal and two showed only mild cholangitis. In four of the 19 cases, 
metastatic carcinoma of the liver was considered to be obvious but the biopsy 
specimens did not include neoplastic tissue. One patient with carcinoma 
of the pancreas appeared to have a normal liver, but a small metastasis was 
seen in the microscopic section. One liver which appeared cirrhotic showed 
normal histology. One case of subacute bacterial endocarditis, in which the 
liver appeared to be greatly enlarged, was considered to be normal micro- 
scopically. A case called normal, and another called hepatomegaly of un- 
known cause, proved to be severe fatty metamorphosis. One case was called 
early fatty metamorphosis grossly and showed only focal cellulitis. 


Discussion 


These results indicate a close correlation between the gross and micro- 
scopic appearance of the liver. Gross diagnoses are based on the size, sur- 
face configuration, color and texture (indicated by the “feel” of the biopsy 
forceps on cutting through liver parenchyma). The peritoneoscopist and 
pathologist nearly always agreed on normal and seriously diseased livers. 
The most apparent difference of opinion occurred in early stages of disease. 
particularly fatty metamorphosis or beginning diffuse fibrosis. Fifty per 
cent of the disparity in the gross and microscopic diagnoses involved these 
conditions. Usually the microscopist was unable to confirm the gross im- 
pression of early disease. 

Biopsies obtained with the forceps technic were much superior to needle 
biopsies. In the latter, the sections often contained such small portions of 
lobules that ‘they were frequently inadequate for an accurate histologic 
diagnosis. In some instances the tissue was considerably traumatized by the 
needle, further reducing the value of a biopsy already of questionable worth 
because of its minute size. 
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However, some of the sections obtained with the Vim-Silverman punch 
technic were adequate for diagnosis. In these cases the lesions were usually 
rather diffuse. 

It was relatively easy to decide whether a given biopsy was normal or 
abnormal microscopically. In those cases in which the biopsy was felt to 
represent an abnormality, the following changes were readily interpreted : 


1. Fatty metamorphosis. (Figure 1a) 

2. Bile stasis—the degree of bile stasis is consistent with the degree of 
jaundice noted clinically. It is possible to determine rather accurately 
from the specimen the degree of jaundice. (Figure 1b) 

. The changes of cirrhosis. (Figure lc) 
. Metastatic neoplasm and malignant lymphoma. (Figure Id) 
. Nonspecific granuloma. (Figure le) 

6. Cholangitis. 


The following changes, although recognizable as abnormalities from 
minute specimens of tissue, are less easily interpreted : 


1. Toxic hepatocellular changes. (Figure 1f) 

2. The presence of scattered inflammatory cells in the liver sinusoids. 
(Figure 1g) 

3. Fibrotic changes near the liver capsule. (Figure 1h) 

4. Small foci of necrosis. 


The biopsy should be large enough to include an entire lobule or suf- 
ficient parts of lobules to permit evaluation on a lobular basis. Few needle 
biopsies satisfy this requirement (figure 2a). The great majority of biopsies 
obtained through the peritoneoscope contain considerably more tissue than 
is necessary to satisfy this requisite (figure 2b). We feel that on certain of 
the smaller biopsies it is impossible to make a specific diagnosis as to type 
and degree of liver damage. 

Infectious hepatitis is a diagnosis which is often difficult for the patholo- 
gist to make from single or even multiple liver biopsies. In the mild cases 
a pathognomonic picture is not seen and the liver may not be involved uni- 
formly in all areas. It is usually necessary to correlate the histologic picture 
with function tests, clinical history and other evidence to reach a final clinical 
diagnosis of infectious hepatitis. 

Another type of hepatopathy difficult to diagnose on single specimens is 
the mild hepatocellular damage of nonspecific type seen in senile livers, and 
in association with severe systemic disease. 

To reiterate: For final diagnosis a correlated clinical and pathological 
study is necessary. Both direct examination of the liver through the peri- 
toneoscope and more adequate biopsies obtained under direct vision aid 
greatly in arriving at a correct final diagnosis. 
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Nonspecific granuloma. H&E stain * 
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Biopsy obtained with Vim-Silverman needle. H&E stain X 10. 0b. Biopsy 
obtained with peritoneoscopic forceps. H&E stain x 10. 


SUMMARY AND CONCLUSIONS 


1. There is a close correlation between the gross and the microscopic 
picture of hepatic disease (74 per cent of this series). 

2. Biopsy of the liver by the forceps method is more satisfactory for 
routine purposes than the Silverman punch technic. 

3. The changes readily elicited by biopsy of the liver are: fatty meta- 
morphosis, bile stasis, cirrhosis, metastatic neoplasm and malignant lym- 
phoma, nonspecific granuloma and cholangitis. 

4. Recognizable but less easily interpreted are: toxic hepatocellular 
damage, scattered inflammatory cells in liver sinusoids, fibrotic changes near 
the liver capsule, and foci of necrosis. 

The considerable difference of opinion existing in the literature about 
whether the histologic picture correlates with liver function tests may be 
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explained by the fact that needle biopsies are often inadequate for histologic 
diagnosis. 
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AN ANALYSIS OF THE PHENOMENON OF “AN- 
TICIPATION” IN DIABETES MELLITUS * 


By Artuur G. STetnBerG, Ph.D., and Russet, M. M.D., Ph.D., 
F.A.C.P., Rochester, Minnesota 


In the second edition of Darwin's The Variation of Animals and Plants 
Under Domestication,’ published in 1894, it is stated that the rule with 
respect to the age of onset of a hereditary disease in parent and child is 
inheritance at a corresponding period of life. It was noted, however, that 
“when the rule fails the disease is apt to come on earlier in the child than in 
the parent; the exceptions in the other direction being very much rarer.” 
Nevertheless, investigators were finding frequent exceptions to the rule 
for many different diseases with a variable age of onset; and in 1901, 
Pieraccini,”"* impressed by these “exceptions,”’ defined the “law of antici- 
pation” in mental disorders as the onset of a hereditary disease at a pro- 
gressively earlier age in successive generations of an affected family. 

Anticipation, or antedating, as it is sometimes called, has been exten- 
sively discussed in mental diseases with a familial incidence, where it has 
been claimed that anticipation is the result of a progressive deterioration of 
the germ plasm. This view was clearly expressed by Mott,* who stated, 
“The general tendency is for insanity not to proceed beyond three genera- 
tions. .. . As a rule there is a regression to the normal or the stock dies 
out. Not infrequently the stock dies out by the inborn tendency to in- 
sanity manifesting itself in the form of congenital imbecility or insanity of 
adolescence. . . .” 

The view mentioned in the preceding paragraph has become accepted 
not only with respect to mental disorders but also with respect to many 
other illnesses with a familial incidence. In the case of diabetes, this de- 
duction rests mainly on the work of Woodyatt and Spetz.° They concluded 
from their analysis of the histories of 100 consecutive families in which 
the disease occurred in at least two generations that, on the average,» the 
age of onset of diabetes advances approximately 20 years per generation and 
that this advance holds even if diabetes is not manifested in one generation. 
Hence, if a grandparent of a child is diabetic, the age of onset of diabetes 
in the child will tend to be 40 years less than the age of onset in the grand- 
parent, even though neither of the child’s parents is diabetic. Woodyatt 
and Spetz emphasized the practical applications of their findings in relation 
to the estimation of the probability that the disease will appear in as yet 

* Received for publication October 1, 1951. 
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Service, Federal Security Administration. 
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unaffected relatives of diabetic patients. In summary, these conclusions 
are that the onset of diabetes will usually occur 20 years earlier and rarely, 
if ever, later than the onset in the parent or in relatives of the parents’ gen- 
eration ; if diabetes develops in one child in a family, the disease will develop 
at about the same age in his sibs and cousins who may become diabetic— 
in older sibs at a later age than in younger sibs. Woodyatt and Spetz 
agreed with Mott that anticipation results from a progressive degeneration 
of the germ plasm. 

Most geneticists do not ascribe any biologic significance to the phe- 
nomenon of anticipation. They consider it to be a statistical rather than a 
biologic phenomenon. This opinion is based on general considerations 
rather than actual investigation, since little work has been done to substan- 
tiate it and the work that has been done has been largely speculative. Thus, 
Penrose,’ in his analysis of anticipation in pedigrees of dystrophia myotonica, 
stated that “the tendency for anticipation to occur in pedigrees of hereditary 
disease is due to the manner of their selection and is not a phenomenon of 
direct biological significance.” However, Penrose did develop a possible 
genetic (that is, biologic) mechanism, based on a hypothesis advanced by 
Goldschmidt,” which could lead to the observed data. We know of no 
analysis in which anticipation was actually demonstrated to be a statistical 
phenomenon. 

Because of the practical implications in medicine and the theoretic 
implications in genetics, anticipation has been much considered by workers 
in both fields, and many investigators have felt that more data and par- 
ticularly more intensive analysis of the data with regard to possible statistical 
defects in the method of collection or analysis are desirable. These possible 
sources of error, which were noted more than 35 years ago by Pearson * and 
Heron,” have been discussed in detail by Paterson *° and reviewed recently 
by Penrose". They are of many types and are difficult to avoid unless 
considerable care is exercised. It follows, therefore, that even though data 
may appear most convincing, considerable caution must be shown before 
they can be accepted as proving that antedating is of physiologic importance 
in any given disease. 

Consequently when, in the course of collecting family histories for a study 
of the genetics of diabetes, 251 histories in which one parent of the patient 
was also diabetic became available, it was decided to review them in the hope 
of adding information that might help to clarify the situation. A pre- 
liminary report of this review based on fewer cases and a more limited 
analysis has been published in the Proceedings of the Staff Meetings of the 
Mayo Clinic. The results of the genetic study will appear elsewhere. 


Tue Data 


Family histories were taken from consecutive patients who had the 
diagnosis of diabetes entered on their Mayo Clinic record for the first time 
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during the current visit. Among a total of 1,379 patients in this series, 251 
reported one parent diabetic and 15 reported both parents diabetic. In- 
formation with regard to the patient's parents, siblings, spouse and children 
was obtained by interviewing the patient. No attempt was made to confirm 
the data obtained from the patient except in the rare instances in which a 
relative named in the history also was a patient of the clinic. Although 
special pains were taken in all instances to secure accurate information, the 
data, nevertheless, are subject to the errors introduced by the vagaries of 
recalling ages and illnesses of close relatives. 

In the collection of family histories of diabetic patients, the most likely 
sources of error are as follows: (1) until the introduction of insulin in 1922, 
many persons with early onset of diabetes did not live to become parents; 
(2) despite the introduction of insulin, diabetic women, until very recently, 
produced relatively few viable offspring; (3) family histories collected at 
clinics where diabetes or its symptoms are the reason for the patient’s at- 
tendance tend to be those of patients with relatively severe diabetes and 
therefore the histories of patients with earlier ages of onset than the average. 

Each of these factors tends to force the data into a pattern showing 
anticipation when in fact none may exist. The first two sources of error 
are inherent in the data collected at the clinic, just as they are in histories 
collected elsewhere, and as a consequence few, if any, diabetic parents are 
found with onset of diabetes prior to age 30 years (one out of 200 in the 
present sample). The third source of error is of little importance in the 
data to be presented, because only approximately 40 per cent of the 1,379 
patients from whom these special histories were obtained came to the clinic 
because of previous knowledge of diabetes or because of the presence of 
symptoms of diabetes. The remaining 60 per cent came to the clinic for 
reasons not associated with diabetes, although about 80 per cent of them 
knew they had diabetes. At any rate, the biases that may exist in the data 
are of such a nature as to enhance any tendencies toward anticipation that 
may be there. 

The present sample confirms Woodyatt and Spetz’s* observations that 
the age of onset is lower in the child than in the parent in the majority of 
the family histories, and that in those cases in which the age of onset is lower 
in the child, the average advance in age approximates two decades. How- 
ever, if anticipation is involved as a physiologic phenomenon, the age of 
onset of diabetes in children of groups of diabetic parents with the same age 
of onset should average less than that of the parents regardless of the age 
of onset in the parents; for example, using two decades as the age difference, 
the average decade of age of onset in children, one of whose parents became 
diabetic in the fifth decade (ages 40 to 49 years) should be the third (ages 
20 to 29 years). The data are presented in table 1. A comparison of the 
average age of onset in the patients (last line of table 1) with the age of 
onset in the parents demonstrates that the average age of onset in the off- 
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Age of Onset in the Parent, Years 
0 , Age of Onset 
Total | in the Parent 
20-29 | 30-39 | 40-49 | S0-S9 | 60-69 | 70-79 | 80-89 
0-9 1 1 
10-19 1 1 2 4 
20-29 4 2 1 7 3 
30-39 2 12 8 5 1 1 29 8 
40-49 1 15 20 26 x 3 73 16 
50-59 2 3 19 18 9 4 55 13 
2 9 7 6 2 26 9 
70-79 2 2 1 5 2 
Total 1 6 37 60 61 25 10 200 51 
Average age of onset | 16 40 41 50 49 54 52 48 50 
in the patients, 
years 


spring is neither 20 years nor any other constant number of years less than 
that of the parent, and that the average age of onset in the child is not lower 
than that of the parent until the age of onset in the parent falls in the age 
interval 60 to 69 years. 

Nevertheless, clinical experience indicates that in a majority of the cases 
in which a parent and a child are diabetic the age of onset in the child is lower 


than in the parent. As has already been indicated, the data of the present 
study are no exception. A summary of the figures in table 1 shows that in 
67.5 per cent of the cases the onset of diabetes was in an earlier decade in 
the patient than in the diabetic parent. An explanation is required. 

It will be shown in the following that the observed frequency of prior 
onset in the child is what is to be expected when the age of onset in the child 
is physiologically independent of that in the parent. Column 2 of table 2, 
based on the data of Joslin and associates ** comprising 12,740 cases, shows 
the frequency with which the onset of diabetes occurs during or before an 
indicated decade of life. It is reasonable to assume that these data, which 
were collected over a long period at an excellent and famous diabetic clinic, 
are representative of the situation among diabetic patients in general and 
may be applied to the present data. On the basis of these figures, it may be 
concluded that 31.6 per cent of all diabetics would have become diabetic 
before the age of 40 years; 54.1 per cent would have become diabetic prior 
to 50 years of age; 81.1 per cent before 60 years, and so forth. It should 
be emphasized that in the foregoing, the age of onset in any given individual 
is in no way influenced by the age of onset in the other individuals in the 
population. If it is assumed that the age of onset in the parent in no way 
influences the age of onset in the child (that is, that anticipation is not a 
physiologic phenomenon), it is possible, by making use of the data of table 
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1 and column 2 of table 2, to compute the frequency with which a diabetic 
child weuld be expected to become diabetic in an earlier decade of life than 
its diabetic parent. The calculations are as follows: Column 3 of table 2 
shows the percentage frequency with which the onset of diabetes occurred 
in the indicated decades among the 200 diabetic parents of this sample for 
whom the age of onset was reported; thus, 3.0 per cent of the parents be- 
came diabetic during the age interval 30 to 39 years, 18.5 per cent during 
the ages of 40 to 49 years, and so forth. Since it has been assumed that 
the age of onset of diabetes in the child is not influenced by the age of onset 
in the parent, it follows that 19.4 per cent of the children of the 3.0 per cent 
of the parents with age of onset in the age interval 30 to 39 years will be 
expected to become diabetic before reaching the age of 30 years; hence, 
0.194 X 0.030 X 100 = 0.6 per cent of all the children with diabetic parents 
will be born of parents whose diabetes began in the age interval 30 to 39 
years and will themselves have become diabetic prior to this age; similarly, 
0.316 X 0.185 X 100 = 5.8 per cent will have been born of diabetic parents 
with age of onset in the period 40 to 49 years, and will themselves have 
become diabetic at an earlier age, and so on through the last age interval, 
80 to 89 years. The calculations predict that, on the average, 64.3 per cent 
of all family histories collected from families in which diabetes occurred in 
two successive generations and in which the age of onset in the parents is 
distributed as in this sample would be expected to show “anticipation.” In 
the present sample, 67.5 per cent of the pertinent family histories showed 
such anticipation. 

As was pointed out in the preliminary report of this material,” it is 
difficult to compute the expectation for Woodyatt and Spetz’s data because 
they published only the difference in age of onset between the parent and 
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* Based on data of 12,740 cases published by Joslin and associates. 
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the child and not the actual ages of onset; also, because there seem to be 
internal contradictions in their paper concerning numbers of cases. It ap- 
pears, however, that the onset of diabetes in the child anteceded that of the 
parent by 10 or more years in 65 per cent of their cases. This value, which 
is almost identical with the value which would be expected (64.3 per cent) 
if the distribution of the age of onset in the parents of Woodyatt and Spetz’s 
sample is the same as in the present sample, is not strictly comparable to 
that computed for the present sample because it is based on a difference in 
age of onset of at least 10 years, rather than the age of onset occurring in a 
different decade. A comparable value would be somewhat greater. 

Harris * has recently published the data of 1,241 family histories col- 
lected from diabetic patients. In 109 of these families one of the patient's 
parents was also diabetic. These data may be used to test further the hypo- 
thesis advanced in previous paragraphs. They are listed in table 3. Here 


Taste Ill 


Relation Between Age of Onset in a Parent and Age of Onset in the Patient 
(Based on Data from the Appendix of Harris’s"* Paper) 
(Only Cases in Which One Parent Was Diabetic Are Included) 


Age of Onset in the Parent, Years Age of Oneet 
Age of Onset in the in the Parent 
Patient, Years Uskaewa 
40-49 | 50-59 | 60-69 


Total 


Average age of onset 
in the patients, 
years 


again, it is clear that the average age of onset in the offspring is not any 
constant number of years less than that of the parents. The marked ap- 
parent correlation between the age of onset in parent and child in these data 
is probably a consequence of the way the data were selected and not an 
indication of a true correlation. Harris stated that a large proportion of his 
cases were collected in a children’s clinic. The parents of these children are 
still young, and hence those of them who will become diabetic later in life are 
not, for obvious reasons, included in the table. Harris, after analyzing these 
data, wrote as follows: “It seems reasonable to conclude . . . that the age of 
onset of the disease in the propositus is not correlated, or only slightly cor- 
related, with the age at onset in the diabetic parents.” 
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In Harris’s sample the decade of the age of onset was earlier in the child 
than in the parent in 71 of the 86 (82.6 per cent) parent-child pairs. Be- 
cause the distribution of the age of onset in this sample is very different from 
that of other samples (compare column 2 of tables 2 and 4), the computation 
of the expected frequency cannot be based on the data of Joslin and asso- 
ciates ‘* but must be based on the age distribution found in this sample. The 
computations are carried out exactly as were those for table 2. The results, 
listed in table 4, show that the expected frequency of antedating is 73.1 per 
cent, which compares favorably with the 82.6 per cent observed. 

The larger difference between the observed and expected ratios in this 
series, as compared to the two series discussed previously, probably is due 
to the fact that the 23 cases comprising those in which the age of onset in 
the affected parent was not known are not a random sample of the 109 cases 
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The Frequency with Which in Harris's" Sample a Diabetic Child Would Be Expected 
to Have an Earlier Age of Onset Than the Diabetic Parent 
(See Text for Further Explanation) 
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with one parent affected. The average age of onset in this group of patients 
is 46 years, as contrasted to 35 years for the remainder of the group; the 
difference is significant (X*,,, = 17.40; P < 0.001). Furthermore, in nine 
of these 23 cases, antedating could not occur because the age at death of the 
affected parent was either in the same decade as, or in an earlier decade than, 
the age at which the patient became diabetic. Hence, the maximal frequency 
of prior onset in this group is 60.9 per cent, as contrasted with 82.6 per cent 
in the 86 cases in which the age of the parent at onset was known. 

In those cases in which the onset is earlier in the child than in the parent, 
the average age difference is approximately 20 years (Woodyatt and Spetz ° 
and the present sample). Calculations essentially similar to but more de- 
tailed than those explained previously indicate that in the present sample 
the average difference expected on the assumption of no relation between 
the age of onset in parent and child is 21 years, and the observed difference 
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19 years. The predicted value is probably too high, because it is based on 
computations which include cases in which the age of onset in the offspring 
antecedes that in the parent by 60 or more years, cases that are very likely 
to be missed in clinical data. If these cases are eliminated from the cal- 
culations, the expected difference in age of onset in those cases in which the 
onset is earlier in the child than in the parent becomes 19 years. 

Among the reasons for the reluctance of some workers to consider the 
phenomenon of anticipation as being of physiologic significance are the facts 
that no instance of anticipation has been discovered in animals other than 
man and that no satisfactory biologic explanation for it has been offered. 

: In the case of diabetes, however, there is a possible biologic rationale for 
anticipation when the patient’s mother is diabetic. This may be based on 
the recognition that many infants born of prediabetic and diabetic women 
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Age of Onset in the Mother, Years 


Age of Onset 
Age of Onset i 
in Patient, Years 


30-39 40-49 50-59 60-69 70-79 80-89 


Total 4 26 33 41 16 4 124 25 


Average age of on-| 37 40 48 48 55 57 47 53 
set in the pa- 
tients, years 


evidence characteristic abnormalities ‘* (reviewed by Barns and Morgans **). 
It may be assumed that this unfavorable uterine environment causes earlier 
onset of diabetes among the offspring in whom the disease will subsequently 
develop. This does not apply when the patient’s father is the affected 
parent because children of diabetic fathers do not suffer from these dis- 
abilities. 

On the basis of the published data it seems likely that the effect of the 
unfavorable uterine environment would be most marked in those cases in 
which the mother was diabetic at the time of the birth of the patient or 
became diabetic within 15 years after the birth of the patient. Almost all 
of these cases would be included among those in which the mother became 
diabetic prior to age 50 years. Comparison of the average age of onset of 
the patient when the age of onset of the mother occurred during the age 
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intervals 30 to 39 years or 40 to 49 years with that of the group whose 
fathers became diabetic during the same age intervals (last lines of tables 5 
and 6) shows no age difference for the latter period and an eight-year spread 
for the former period. This difference is due to the patient with onset in 
the age interval 10 to 19 years (table 5). The average age of onset for all 
the cases in which the mother became diabetic prior to age 50 years is 40 
years and is identical with the average age of onset of those patients whose 
fathers became diabetic prior to age 50 years. 

The data may be examined further by comparing the frequency of ante- 
dating when the mother is the affected parent with the frequency when the 
father is the affected parent. The values, which are 70.9 per cent and 
64.8 per cent, respectively, are not significantly different (X*.,, = 1.053; 
P>0.3). Finally, it may be noted that the frequency of prior onset in 
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those cases in which the affected parent became diabetic before age 50 years 
is 43.3 per cent when the mother is the affected parent and 42.9 per cent 
when the father is the diabetic parent. It seems reasonable to conclude, 
therefore, that the unfavorable uterine environment provided the fetus by 
diabetic or prediabetic mothers is not a major factor in determining the age 
of onset of diabetes in their diabetic offspring. 


CoMMENT 


The analysis presented demonstrates that the data on which the evidence 
for anticipation rests may be explained without assuming any physiologic 
relationship between the age of onset of diabetes in parent and child. The 
method of analysis used, although independently arrived at by the present 
authors, was suggested in 1912 by Pearson® in a theoretic discussion of 
antedating in mental illness. We may conclude with him that the difference 
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in age of onset between the two generations “. . . is not a result or a demon- 
stration of any physiological principle of antedating. . . .” Pearson went 
on to say that antedating “. . . is solely due to the fact that those who de- 
velop the disease at different ages are not equally likely to marry and become 
parents.” It will be shown later that this statement is incorrect, because 
differential fertility accounts for only a portion of the total frequency of prior 
onset which is observed clinically. 

Variability in age of onset is sufficient in itself to lead to a high frequency 
of earlier age of onset of a disease in the affected children of affected parents, 
even when there is no relation between the age of onset in parent and child. 
This is so because in any symmetric distribution half the values and in any 
slightly skewed distribution almost half the values are lower than the mean; 
hence, on the average, 50 per cent of the children would be expected to have 
onset prior to the parent. If the range of onset coincides in part at least with 
the reproductive period, the frequency of prior onset may be expected to be 
increased because the affected individuals who, for one reason or another, 
do not survive the reproductive period will have fewer children than those 
who do. Those affected individuals who do not survive the reproductive 
period will be the ones with earlier age of onset than that of the general 
population. Consequently, the average age of onset will be higher among 
affected individuals who are parents than it would be in an unselected popu- 
lation. In the case of diabetes, the affected children of these individuals are 
such an unselected population. (The average age of onset in the affected 
parents is 59 years, in their children 48 years, and in the total sample of 
1,379 cases, 47 years.) The magnitude and frequency of the effect would 
depend on how variable the age of onset of the disease is and on how much 
of the reproductive period is included in this interval. (This argument is 
an expansion of an essentially similar one offered by Pearson.*) Factors 
such as increased mortality rate, lowered fertility in a portion of the parental 
generation or earlier detection in the second generation, either because of 
prior knowledge of the occurrence of the disease in the family or of improved 
medical technics, or bias in selecting cases, would tend to enhance the ob- 
served differences. We may well speculate that this explanation is appli- 
cable to many if not all reported instances of “anticipation” in diseases with 
variable age of onset. At any rate, it most certainly appears to be the ex- 
planation in the case of diabetes. Inasmuch as anticipation in diabetes is 
the result of statistical and not physiologic phenomena, and because the term 
has come to have a definite physiologic connotation, it would seem desirable 
to discontinue the use of this term in referring to cases of prior onset of the 
disease in children of affected parents. The more noncommittal and more 
descriptive expression “prior onset” is to be preferred. 

It is of interest to note that the improved technics of caring for diabetic 
patients, leading to an increased rate of survival and of successful pregnancies 
in those with early onset. can be expected to lead to a decrease in the fre- 
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quency with which prior onset in the child will occur. However, even if 
the distribution of the age of onset in the parent approaches that of the 
general population (column 2 of table 2), prior onset in the child will occur 
more than 40 per cent of the time. The reader will recall that only one of 
the 200 diabetic parents became diabetic prior to the age of 30 years, and 
that it was suggested that this is so because individuals of the parent’s gen- 
eration who became diabetic prior to age 30 years became diabetic before the 
introduction of insulin, and hence did not survive to become parents. The 
omission from the parental population of those who became diabetic prior 
to age 30 years accounts for the high frequency of prior onset observed 
(67.5 per cent), as compared to the approximately 40 per cent which would 
be expected if there were no differential mortality or fertility among the 
diabetic patients. Pearson’s explanation would account for the excess, but 
not for the basic frequency of approximately 40 per cent resulting from 
variability in age of onset. It is for this reason that we cannot accept 
Pearson's statement that “. . . antedating . . . is solely due to the fact that 
those who develop the disease at different ages are not equally likely to marry 
and become parents.” 

In conclusion, we wish to emphasize (1) that prior onset of diabetes in 
the diabetic children of diabetic parents is observed as frequently as it is at 
the present time because of three reasons: (a) the age of onset of diabetes 
is highly variable and includes the reproductive period, (b) nearly all diabetic 
patients who become parents become diabetic after the age of 30 years, and 
(c) there is no biologic relation between the age of onset in the parent 
and in the child; and (2) the age of onset of diabetes in a parent cannot be 
used to predict the age of onset in the children. 


SUMMARY 


Two hundred family histories in which the age of onset of diabetes in 
parent and child were reported were analyzed to examine the validity of the 
concept of anticipation as a physiologic phenomenon in diabetes. The 
analysis showed that anticipation is a statistical (that is, numerical) and 
not a biologic phenomenon. Accurate predictions, based on the assumption 
that there is no physiologic relation between the ages of onset in parent and 
child, were made of the frequency with which the age of onset would occur 
in an earlier decade of age in the child than in the parent and of the average 
difference in age of onset that would be observed in these cases. The 
predictions agreed with the values obtained from the histories on which this 
study was based and with those derived from Woodyatt and Spetz’s* and 
Harris’s * studies. 

It is shown that the unfavorable uterine environment provided the fetus 
by diabetic or prediabetic mothers is not a major factor in determining the 
age of onset in their diabetic offspring. 
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It is recommended that the term “anticipation” not be used in discussing 
the observations relating to prior age of onset of diabetes in parent and child, 
and that it be replaced by the more descriptive expression “prior onset,” 
which does not carry with it any of the physiologic implications of the former 
term. 


It is with pleasure that we record our gratitude to Dr. Joseph Berkson for his many 
helpful suggestions. 
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PROLONGED RENAL SALT WASTAGE IN “LOWER 
NEPHRON NEPHROSIS” * 


By Ricuarp B. Hunter, M.D., San Francisco, California, and 
E. E. Mutrueap, M.D., Dallas, Texas 


THE separation of the clinical course of “lower nephron nephrosis” * into 
three periods *** emphasizes not only the therapeutic indications of each 
period but also serves to indicate certain disturbances in renal function. 
Thus, in the first period (the period of renal damage), peripheral circulatory 
failure appears to be the most common antecedent cause of tubular damage,” ° 
and renal function suffers from the effects of shock.* The second period 
(period of maximal renal insufficiency), lasting usually eight to 14 days, is 
characterized by failure to clear waste products and failure of regulation of 
water and electrolyte balance. These disturbances are related to a failure 
with low urinary output, apparently resulting from a combination of back- 
ward diffusion of the glomerular filtrate through the tubules **"*° *° and 
a lowered renal blood flow.’ The final period (period of recovery) may be 
subdivided "* into a shorter interval of copious diuresis (failure with high 
urinary output), lasting ordinarily about one week, and a longer interval 
of renal convalescence, requiring one to six months, during which renal 
function reverts to its former status. 

During the diuresis substantial quantities of water, electrolytes and nitro- 
genous wastes are excreted, although the urine remains dilute. The con- 
centration of chlorides in the urine may vary markedly in individual cases, 
such as between 17 and 80 mEq. per liter of urine.* The chlorides, repre- 
senting mainly sodium chloride, reflect the quantity of sodium excreted. 
Since the daily urinary volume may fluctuate between 6 and 10 L., the vary- 
ing chloride concentrations represent a diurnal excretion ranging between 
100 and 800 mEq. of chloride.t Naturally salt loss of these magnitudes 
must be replaced, as otherwise extreme grades of sodium chloride and extra- 
cellular fluid deficits accrue. Fortunately, in most instances the interval of 
copious diuresis is followed by a recession in the excretion of chloride to 
such levels as to preclude the necessity for a prolonged prescribed intake of 
salt. From this time on, patients ordinarily can maintain their own needs 
for salt. 

The two cases herein reported are of interest since they represent ex- 
amples of prolonged and excessive chloride excretion during the recovery 
from “lower nephron nephrosis.”” The persistent excessive chloride excre- 


* my for publication August 1, 1951. 
‘om the Departments of Pathology of Baylor Hospital and the Southwestern Medical 
School “of the University of Texas, Dallas, Texas. 
+ Expressed as grams of NaCl, these quantities represent 6 to 47 gm., or up to nearly 
50 per cent of the total normal extracellular quantity of Cl. 
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tion, 200 to 800 mEq. per 24 hours, exceeded any formerly encountered * * * 
and eventuated in temporary intervals of the “syndrome of salt deficiency.” ‘* 
The excessive wastage of salt required a persistent vigil for nearly two 
months, but recovery eventually occurred and has persisted for one and one- 
half and two years, respectively. In retrospect, it appears unlikely that these 
two elderly patients, each aged 74 years, would have recovered without the 
rather aggressive salt régime instituted during the two months. Moreover, 
since these patients were arteriosclerotic and had arteriosclerotic heart dis- 
ease, it became necessary to overcome the psychologic hurdle of the cus- 
tomary procedures in the management of cardiac patients in order to insti- 
tute the vigorous intake of sodium chloride, sodium bicarbonate and potas 
sium chloride necessary to replace that which was lost. We present these 
cases as special forms of “lower nephron nephrosis” from the functional and 
therapeutic viewpoints 
Case Reports 


Case 1 (Chart 1). A 74 year old white male was admitted on February 10, 
1950, for a transurethral prostatic resection, the second resection for carcinoma of 
the prostate gland. On the evening of admission, in preparation for the operation. 
a blood transfusion was given. The transfusion was discontinued after 225 c.c. be- 
cause of a reaction which was subsequently determined to be due to incompatible blood. 
The patient reacted with a chill, fever, transient cyanosis and dyspnea. The pulse 
was markedly irregular. The entire reaction lasted three hours, during which time 
there was no evident hypotension. The following day jaundice was evident, and the 
icterus index was 84. Three days later the icterus index was 15. The blood urea, 
which prior to the transfusion was 20 mg. per 100 c.c., was 114 mg. per 100 c.c. on 
the following day. Hemoglobin was detected in the urine. Oliguria developed (525 
c.c, urine the first day, 153 c.c. urine the second day). The blood pressure remained 
near 190/100 mm. of Hg. The patient was placed on a conservative régime aimed 
primarily at replacing the daily loss of fluid, that is, 1,000 c.c. for insensible loss, plus 
the volume lost in the urine.*: * * 

Oliguria was prominent until the eighth day. The total urinary volume during 
this period was 4,424 c.c., the daily urinary volume being 153 c.c. on the second 
day and 1,470 c.c. on the eighth day. The urinary specific gravity remained near 
1.007. The total fluid intake for this interval was 14,600 c.c., or approximately 1,000 
c.c. per day greater than the daily volume of urine. Azotemia reached a maximum 
of 250 mg. of urea per 100 cc. Hypochloremia (plasma Cl 72 mEq./L.), hypo- 
natremia (serum Na 130 mEq./L.), and acidosis (plasma HCO, 18 mEq./L.) were 
observed. The output of chloride in the urine during this interval was not determined, 
but it apparently exceeded the intake of 188 mEq., since the hypochloremia was 
prominent. 

Between the ninth and the twelfth days diuresis began, as indicated by the total 
urinary volume for this interval of 18,745 c.c. The daily urinary volume was elevated 
from 2,515 c.c. on the ninth day to 6,770 c.c. on the twelfth day. The total fluid 
intake for the same interval was 22,000 c.c., or 800 c.c. per day greater than the 
urinary volume. The urinary specific gravity remained near 1.009. This volume 
of urine contained 1,187 mEq. of chloride (average concentration, 63 mEq./L.). At 
the same time the intake of sodium chloride was 595 mEq., but to this was added 214 
mEq. of sodium bicarbonate. At the end of this interval the plasma chloride con- 
centration was 72 mEq./L., the serum sodium was 136/mEq./L., plasma bicarbonate, 
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21 mEq./L., and the serum potassium 3.8 mEq./L. The patient was digitalized on 
the ninth day, and he was given oxygen periodically during the following week. 

A critical episode occurred on the twelfth day despite the onset of the recession 
of the azotemia. The patient became disoriented and irrational. Basal rales were 
heard. The blood pressure dropped from 220/112 to 180/100 mm. of Hg. Auricular 
fibrillation appeared and remained throughout most of the hospital stay. Singultus 
became marked; and periods of cyanosis occurred. This episode was climaxed by 
the occurrence of brief convulsive seizures and a transient hemiplegia. 

It was apparent that a serious deficit of salt (NaCl) had occurred. The measure- 
ments indicated a deficit of 592 mEq. Despite the circulatory complications, on the 
thirteenth day 573 mEq. of sodium chloride and 68 mEq. of potassium chloride were 
given, mostly by stomach tube. On this day, the urinary volume was 7,090 c.c. but 
the chloride excretion dropped to 55 mEq. The patient improved markedly, the main 
residuum being transient disorientation. Mild diarrhea occurred between the thir- 
teenth and fifteenth days but did not recur thereafter. 

Between the fourteenth and the twentieth days the total urinary volume was 
64,880 c.c., reaching a daily maximum of 12,750 c.c. on the fifteenth day. The total 
fluid intake for the same period was 73,600 c.c., or a daily average of 1,200 c.c. in 
excess of the urinary volume. By now the intake included a daily average of 860 c.c. 
of orange juice and 500 c.c. of Protenum.* The total urinary chloride excretion was 
3,824 mEq. (average concentration, 50 mEq./L.), whereas the known intake of salt 
amounted to 2,905 mEq. of sodium chloride, 383 mEq. of sodium bicarbonate and 
270 mEq. of potassium chloride. The plasma chloride concentration was elevated to 
90 mEq./L., the serum sodium concentration remained near 136 mEq./L., the plasma 
bicarbonate concentration fluctuated between 10 and 20 mEq./L., and the serum 
potassium concentration remained near 5 mEq./L. Throughout this period there 
were bouts of disorientation, but at the end of this interval the patient was quiet and 
well oriented and conversed rationally. On the fourteenth and again on the eighteenth 
days the patient received 500 c.c. of blood. The peripheral hemoglobin was elevated 
from 9.4 to 11 gm. per 100 c.c. of blood. 

The increased intake of chlorides was associated with a greater urinary excretion 
of this ion, as revealed by a total daily chloride excretion varying between 350 and 
790 mEq. Accordingly, it was decided to determine whether the excessive excre- 
tion resulted primarily from the enhanced intake. 

Between the twenty-first and the twenty-eighth days the total known chloride 
intake was 1,737 mEq. (1,078 as NaCl, and 659 as KCl), while during the same in- 
terval the total urinary chloride excretion was 1,992 mEq. The total urinary volume 
for this period decreased, amounting to 31,790 c.c.; thus, the average urinary chloride 
concentration remained neat 62 mEq./L. The total fluid intake for this period was 
30,100 ¢.c., and included an average of 2,000 c.c. of orange juice and 500 c.c. of 
Protenum® per day. This period was associated not only with a salt deficit but also 
with water deficit, as the intake did not provide for the daily insensible loss. The 
deficit of water and salt was attended by an elevation in the blood urea concentration 
from 92 to 190 mg. per 100 c.c. At the same time the plasma chloride concentration 
was transiently elevated to 100 mEq./L., the serum sodium to 141 mEq./L., and the 
serum potassium to 6.1 mEq./L., while the plasma bicarbonate concentration remained 
between 15 and 17 mEq./L. Events during the next six days revealed that these 
increases in plasma ionic concentration apparently were the result of the water 
deficit, as the replacement of this deficit was attended by a prominent dilution of all 
ions. The acidosis was not relieved as expected in dehydration. 


* Protenum® (Mead-Johnson) as prepared contained approximately 1 calorie per cubic 
centimeter and a negligible amount of salt 
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The interval described in the foregoing paragraph demonstrated that the excessive 
wastage of chloride via the urine, amounting to 350 to 800 mEq. per day on previous 
days, was not just a function of a stepped-up intake, as with a lowered intake the 
daily excretion was still in the range of 250 to 384 mEq. per day, or quantities suf- 
ficient to effect a deficit. Clinically, the patient’s status varied between quiet inter- 
ludes and periods when he was restless and irrational. The blood pressure remained 
near 160/90 mm. of Hg, the pulse near 100. 

Between the twenty-ninth and thirty-fourth days the total urinary volume was 
40,290 c.c., while the intake was 47,280 c.c., or 1,300 c.c. per day in excess of the 
urinary output. The intake included an average of 1,300 c.c. of orange juice and 
430 c.c. of Protenum® per day. In addition, blood transfusion of 500 c.c. was given on 
the thirty-second day. The total urinary chloride excretion was measured as 2,706 
mEq., for a daily average concentration of 67.5 mEq./L. The salt intake consisted 
of 1,926 mEq. of sodium chloride, 216 mEq. of potassium chloride and 418 mEq. of 
sodium bicarbonate. On this régime the blood urea receded to 56 mg. per 100 c.c. 
However, hypochloremia became prominent once more (plasma Cl 70 mEq./L.), 
hyponatremia recurred (serum Na 130 mEq./L.), and acidosis persisted (plasma 
HCO, 18 mEq./L.). The serum potassium concentration was near 4 mEq./L. At 
the height of the hypochloremia the patient became very restless and irrational, and 
the blood pressure dropped to 110/70 mm. of Hg. 

During the above interval the chloride deficit continued to accrue. On two days 
(the thirty-second and thirty-third), the urinary chloride excretion far exceeded the 
intake. The overall increment in chloride intake was associated with a greater urin- 
ary excretion, which varied between 350 and 634 mEq. per 24 hours. Thus, renal 
salt wastage continued despite an adequate excretion of nitrogenous waste products. 

The interval between the thirty-fifth and forty-third days was associated with a 
total chforide excretion of 5,235 mEq. The intake contained 4,516 mEq. of sodium 
chloride, 972 mEq. of potassium chloride, 861 mEq. of sodium bicarbonate, and a daily 
average of 1,700 c.c. of orange juice and 480 c.c. of Protenum. The urinary volume 
amounted to 48,750 c.c., while the intake was 55,460 c.c. Clinically there was marked 
improvement. The blood pressure was elevated to 160/90 mm. of Hg. The patient 
became rational and ambulatory, and for the first time began partaking of a general 
diet. The plasma chloride concentration was elevated to 97 mEq./L. 

A final bout of hypochloremia became pronounced on the forty-fourth day. The 
plasma chloride concentration was receding toward the end of the above period and 
dropped to a low of 72 mEq./L. This was soon circumvented by increasing the intake 
of salt. From the forty-eighth day on, the plasma chloride concentration was main- 
tained near 100 mEq./L., the serum sodium concentration was 140 mEq./L., the plasma 
bicarbonate concentration was 24 mEq./L., and the serum potassium concentration 
remained in the vicinity of 5 mEq./L. The daily urinary chloride excretion varied 
between 400 and 700 mEq. per day until the sixtieth day. Thereafter, it receded to 
100 to 230 mEq. daily. The patient was discharged on the seventy-second day after 
the onset of the acute renal failure without a prescribed salt intake. The temperature 
was periodically elevated to 100° F. until the fortieth day. Between the twentieth and 
thirtieth days penicillin (50,000 units every six hours) was given. Between the 
thirtieth and sixtieth days aureomycin (1 to 2 gm. daily) was given. The temperature 
became normal on the fortieth day. Vitamin B was given throughout the hospital 
course. 

On discharge the phenolsulfonphthalein test was 26 per cent of normal and the 
urea clearance test was 20 per cent of normal. The urinary specific gravity was 1.010. 
The patient has remained well from the standpoint of renal function for one and one- 
half years. 

Case 2 (Chart 2). A 74 year old white male was admitted with symptoms of 
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prostatic enlargement, which included moderate dribbling of urine, frequency during 
the day and night, decreased force of the urinary stream, difficulty in initiating the 
stream and inability to empty the urinary bladder. Two years before, an episode 
of acute urinary retention had subsided without operative intervention. The physical 
examination revealed peripheral arteriosclerosis; blood pressure, 190/94 mm. of Hg; 
pulse, 80, and respirations, 20. The prostate gland was enlarged, but otherwise the 
physical findings were normal. An electrocardiographic tracing indicated myo- 
cardial damage (ST-T changes, abnormal precordial leads, frequent ventricular extra- 
systoles). The blood urea was 24 mg. per 100 c.c. A urinalysis revealed a specific 
gravity of 1.022, and negative chemical and microscopic findings. 

On June 3, 1949, a transurethral prostatectomy was performed, 21 gm. of tissue 
being removed. The microscopic diagnosis was adenomatous hyperplasia of prostate 
gland. For 19 hours prior to the operation the patient received seven doses of quini- 
dine orally, a total of 2 gm. During the operation, which was conducted under spinal 
anesthesia (150 mg. novocain with adrenalin), the blood pressure remained near 
160/90 mm. of Hg, and the pulse rate was 70. Following the operation, the urinary 
bladder was irrigated continuously with water. The patient was conscious, but the 
blood pressure dropped to 118/70 mm. of Hg. Six hours later the patient became 
disoriented, periods of excitement alternating with a stuporous state. At this time 
the blood pressure was 100/70 mm. of Hg. Quinidine was discontinued. The blood 
pressure remained near 100/70 mm. of Hg for six additional hours but was elevated 
to 170/90 mm. of Hg after 500 c.c. of blood. The following day the patient was 
jaundiced (icterus index, 27) and oliguric, and the blood urea concentration was 185 
mg. per 100 c.c. Several bouts of vomiting occurred. The blood pressure remained 
at a sustained level of 200/90 mm. of Hg. 

With the recognition of the acute renal failure, the patient was placed on a con- 
servative régime consisting mainly of an attempt to maintain the intake of water and 
sodium chloride comparable to the estimated loss. In addition, 300,000 units of peni- 
cillin were given daily. The patient took negligible quantities of nourishment. 
Oliguria persisted for 10 days, during which time the total urinary volume was 
9,930 c.c., having increased gradually from 330 c.c. on the first day to nearly 2,000 c.c. 
on the ninth and tenth days. The urinary specific gravity remained between 1.005 
and 1.007. The azotemia reached a maximum of 280 mg. per 100 c.c. of blood urea, 
the plasma bicarbonate concentration was approximately 15 mEq./L., and a moderate 
hypochloremia (plasma chloride, 80-86 mEq./L.), and hyponatremia (serum Na 
132-136 mEq./L.) developed. The serum potassium concentration was 5 mEq./L. 
The total intake through the tenth day amounted to 27,500 c.c. of water and 1,500 
mEq. of sodium chloride. According to two measurements, the urinary chloride con- 
centration was 50 mEq./L. The environment was hot and humid, and active sweating 
occurred. The average daily fluid intake exceeded the urinary output by 1,700 c.c. 
Intervals of restlessness and irritability occurred, but for the most part the patient was 
oriented and cooperative. Although the chloride loss by sweating and the short period 
of irrigation of the bladder was not known, it appeared unlikely that a substantial 
deficit accrued in view of the intake of 1,500 mEq. 

Between the eleventh and twentieth days, progress toward renal recovery oc- 
curred. Nevertheless, periods of marked restlessness and irritability ensued. The 
total urinary volume for this interval was 33,790 c.c., increasing from 3,670 c.c. on 
the eleventh day to 4,030 c.c. and 5,420 c.c. on the nineteenth and twentieth days. The 
urinary specific gravity varied between 1.005 and 1.010. The blood urea concen- 
tration receded to 110 mg. per 100 c.c. The plasma bicarbonate concentration was 
elevated to 24 mEq./L., and the plasma chloride and serum sodium concentrations 
were elevated to 100 and 140 mEq./L., respectively. The serum potassium concen- 
tration remained approximately 5 mEq./L. The urinary chloride concentration 
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varied between 60 and 100 mEq./L., while the total daily urinary chloride excretion 
fluctuated between 100 and 350 mEq. The measured total renal excretion of chloride 
was 1,890 mEq. Mild sweating persisted. The known intake of chloride consisted 
of 900 mEq. of sodium chloride and 270 mEq. of potassium chloride. In addition, the 
patient was given 325 mEq. of sodium bicarbonate. The over-all fluid intake was 
47,800 c.c., or an average of 1,400 c.c. per day in excess of the urinary volume. This 
fluid intake consisted of water, an average per day of 1,300 c.c. of orange juice and 
850 c.c. of a high caloric milk formula, and 6 L. of 10 per cent dextrose intravenously. 
The fluids were given through an indwelling stomach tube in small quantities through- 
out the 24 hours. On each of five days the patient was given the red blood cells 
from 500 ¢.c. of blood, and the hemoglobin concentration rose from 7.0 to 12.6 gm. 
per 100 cc. of blood. Although the exact state of the salt balance was not known, 
the available estimate suggested a moderate deficit of sodium chloride. Clinically, 
the patient was restless and irritable periodically. Paraldehyde (4 to 8 c.c. intra- 
muscularly) was given for the restlessness. When quiet, the patient was up in a 
chair. On the thirteenth day there occurred an interval of dyspnea, restlessness and 
slight cyanosis. Slight pedal edema was noted. On the fifteenth day the patient 
was digitalized (digitoxin) and given oxygen periodically. 

The next 10 day interval (the twenty-first to thirtieth days) was initiated by 
a chill, fever (104° F.) and transient cyanosis on the twenty-first day. Cultures of 
the urine yielded growth of Aerobacter aerogenes. Streptomycin (0.5 gm. every six 
hours) effected a recession of the temperature to 100° F., but another chill occurred 
on the twenty-fourth day. Following aureomycin therapy, the temperature receded 
to normal by the thirtieth day. 

During this third 10 day interval the total urinary output was 60,475 c.c., 
reaching a daily maximum of 10,300 cc. on the twenty-third day. The urinary 
specific gravity remained near 1.006. The total fluid intake was 78,900 c.c., an average 
of 7,890 ¢.c. per day and a daily excess over the urinary volume averaging 1,840 c.c. 
The fluid intake included a daily average of 1,500 c.c. of orange juice and 1,500 c.c. 
of a high caloric milk formula. The urinary chloride concentration was about 100 
mEq./L., and the total daily chloride excretion varied between 125 and 700 mEq. The 
increment of chloride excretion became apparent on the twenty-fifth day. At this 
time the azotemia, which had been abating steadily, was accentuated (blood urea, 
145 mg. per 100 c.c.), and acidosis (plasma HCO, 13 mEq./L.) reappeared. The 
serum sodium (141 mEq./L.) and plasma chloride (100 mEgq./L.) concentrations, 
however, remained normal. The serum potassium concentration varied between 4 
and 5 mEq./L 

The patient continued to exhibit periods of restlessness during which he was 
disoriented and confused. The pedal edema became pronounced, although pulmonary 
edema and edema elsewhere were not detected. He was up in a wheelchair for short 
intervals and on a few occasions walked for short distances. An accurate evaluation 
of the sodium and chloride balance was not possible. From the known over-all 
urinary excretion and the known intake of sodium chloride, sodium bicarbonate and 
potassium chloride and the intake of fruit juice and milk, it was apparent that a 
moderate deficit of sodium chloride existed despite the pedal edema. Accordingly, 
during the following 10 day interval the salt intake was increased. 

Between the thirty-first and fortieth days 6,930 mEq. of sodium chloride were 
given. There was an additional intake of 470 mEq. of sodium bicarbonate and 1,080 
mEq. of potassium chloride. The urinary chloride concentration varied between 70 
and 110 mEq./L. Since the diuresis persisted during this period, the total daily 
urinary chloride excretion varied between 500 and 850 mEq. Thus, an extreme 
grade of chloride wastage occurred at this time. The wastage was partly associated 
with the increased intake in an attempt to replace the apparent deficit. 
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During this fourth 10 day interval the daily fluid intake exceeded the urinary 
volume by an average of 3,000 c.c. An accurate estimate of the chloride balance was 
not available, since the quantities lost by sweating and the amount introduced in the 
milk and fruit juice were not known. The estimates available, based on general 
figures, indicated a positive chloride balance for the first time since the onset of the 
renal failure. During this period the patient improved markedly. The blood urea 
level dropped below 50 mg. per 100 c.c. The hypochloremia and acidosis, which had 
recurred, abated. The patient became ambulatory and expressed a desire to go home ; 
soon he insisted on being allowed to return to his home. 

The final 10 day interval (the forty-first to fiftieth days) was attended by a 
recession of the daily urinary volume to 2,500 to 3,000 c.c. The daily urinary chloride 
excretion receded from 400 mEq. to 200 mEq. on the forty-fourth day. The urinary 
specific gravity, however, remained between 1.007 and 1.014. A prescribed sodium 
chloride intake was maintained until the discharge from the hospital on the fiftieth day. 
Subsequently the patient has taken care of his own requirements and has remained 
well for two years 

Discussion 

It is becoming apparent that the entity described by Lucke' as “lower 
nephron nephrosis” is associated with several clinical variants. This nephro- 
pathy has as its basic pathologic defect tubular damage and tubular dys- 
function. The most common type observed morphologically reveals a 
greater degree of damage to the distal segment of the nephron, thus the 
term “lower nephron nephrosis.”” Clinically it is possible to distinguish 
between mild, moderate and severe grades of acute renal failure. Thus, 
cases entering into the recovery phase, that is, the phase of diuresis, within 
one week might be considered as mild to moderate cases. The clinical type 
entering into the diuresis after one to two weeks can be considered as the 
more severe clinical forms. The most severe clinical variant enters into a 
state of progressive, unrelenting renal failure,"* and succumbs in uremia with 
meager or no signs of renal recovery. Ten to 20 or even more days may 
elapse before death supervenes in this latter type, depending on the compli- 
cations and the type of management, as discussed in a separate report." 

When one considers all clinical types of acute renal failure apparently 
due to tubular damage that one observes in a general hospital when the con- 
servative régime of management is instituted, approximately 80 per cent of 
the patients recover. Under similar conditions, when one deletes the mild 
to moderate cases, approximately 66 per cent of the patients recover. In the 
former group, of the 20 per cent that succumb, approximately half of these 
patients reveal at autopsy such serious complications as massive pulmonary 
thromboembolism or massive pulmonary fat embolism, or a widespread basic 
disease, such as miliary tuberculosis or carcinomatosis. The remaining 10 
per cent in the fatal group appear to succumb to pure uremia and clinically 
display the “syndrome of progressive, unrelenting renal failure.” This 
final group morphologically displays not only serious damage to the distal 
tubular segment but also serious damage to the proximal segment. We 
prefer to emphasize the tubular damage by using the term “combined upper 
and lower nephron nephrosis” for this group."* 
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In this present paper we wish to emphasize still another clinical variant 
of the syndrome of “lower nephron nephrosis.” This variant, as the herein 
presented clinical protocols indicate, is attended by a prolonged period of 
salt wastage by the kidneys. Should the data presented be verified by other 
similar observations, it would seem that this complication of the recovery 
phase is itself recoverable, but that about two months are required for ulti- 
mate recovery to occur. During this extended period a close vigil of the 
salt balance is required, as otherwise serious grades of the “syndrome of salt 
deficit” occur. 

Both of the patients were elderly males with generalized arteriosclerosis 
and evidence of myocardial disease. The first patient received an incom- 
patible blood transfusion, and the second patient exhibited a prolonged 
interval of shock and became jaundiced following a blood transfusion, al 
though an incompatibility was not demonstrated. This background, plus 
the sudden onset of acute renal failure, indicated the existence of “lower 
nephron nephrosis."" Subsequent events were in keeping with a severe 
grade of renal insufficiency, as the phase of diuresis began between the tenth 
and the twelfth days of renal failure. Although hypochloremia and acidosis 
were prominent by this time, the clinical appearance was satisfactory and 
recovery appeared to be ensuing as the azotemia began to recede. 

The first patient exhibited manifestations of the type ascribed to the syn 
drome of salt deficit on the twelfth day. This interpretation appeared to be 
verified by the marked improvement following a high sodium chloride intake. 
The elevated chloride intake accentuated the renal chloride excretion. While 
a subsequent decrease in the chloride intake was accompanied by a recession 
in the renal excretion, the excretion was sufficient to effect a deficit. It 
became apparent that a very high intake was necessary to establish a posi 
tive balance in order to cope with the existing deficit. This situation per 
tained until the sixtieth day after the onset of the renal failure. At this 
time the chloride excretion, which had varied between 400 and 700 mEq 
daily (24 to 42 gm. of NaCl), dropped to 100 to 230 mEq. per day (6 to 
13.8 gm. of NaCl). The patient could cope with the latter quantities with- 
out a prescribed salt intake. 

The second patient revealed evidence of an excessive chloride excretion 
at the time that a urinary tract infection was detected. The excessive ex- 
cretion, however, persisted until the forty-third day following the onset of 
the renal failure. At this time the excretion receded from 400 to 800 mEq. 
per day (24 to 48 gm. of NaCl) to 200 mEq. (12 gm. of NaCl). 

These patients posed nutritional problems, which were met by the ad- 
ministration of liquid nourishment throughout the 24 hour period by means 
of an indwelling stomach tube. Fruit juices and a high caloric formula were 
used for nourishment. Potassium chloride and sodium bicarbonate were 
given along with the sodium chloride. 

Although strict balance studies were not conducted, the salt wastage was 
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demonstrated. The figures given in the text for the chloride intake repre- 
sented the known amounts given as sodium chloride and potassium chloride. 
Additional amounts were received by the patient in the liquid nourishment, 
as orange juice and milk formula. The true chloride deficits were not 
known, but the need for a high intake was demonstrated by the measurements 
of the urinary excretion. It appears unlikely that these patients with evident 
myocardial involvement would have tolerated such high intakes of the va- 
rious salts given had not the measured excretion approximated that actually 
lost. 
SUMMARY 


An additional variant of the syndrome of “lower nephron nephrosis’’ 
has been described by the presentation of two case reports involving two 
elderly patients. This variant is characterized by a prolonged interval of 
sodium and chloride wastage via the urine. The magnitude of daily total 
renal chloride excretion varied between 350 and 800 mEq. (20 to 48 gm. of 
NaCl). 

The excessive renal wastage of salt lasted for 60 and 44 days, respectively, 
after the onset of the acute renal failure. During this period a high intake 
of salt (NaCl, KCl and NaHCOs) appeared necessary, despite the evidence 
of myocardial insufficiency. The disturbance leading to salt wastage was 
itself recoverable, as demonstrated by a state of well-being which has lasted 
one and one-half and two years, respectively. 


Both patients posed a nutritional problem which was handled by means 
of liquid nourishment given through an indwelling gastric tube. 

The possibility of this type of complication should be considered in pa- 
tients recovering from “lower nephron nephrosis.” 
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CASE REPORTS 


THE RECOVERY OF STREPTOMYCIN-SENSITIVE TUBERCLE 
BACILLI FROM A PATIENT WITH PULMONARY TUBER- 
CULOSIS WHO HAD PREVIOUSLY YIELDED 
HIGHLY RESISTANT BACILLI * 


By Rocer S. Mitcuett, M.D., EMANuEL Wottnsky, M.D., and WILLIAM 
STEENKEN, JR., Trudeau, N. Y. 


THE appearance of streptomycin-resistant tubercle bacilli in the sputum of 
streptomycin-treated patients with pulmonary tuberculosis has been repeatedly 
found to coincide with a loss of clinical effectiveness of the drug. Tubercle 
bacilli exhibiting streptomycin sensitivity, as well as others with different de- 
grees of streptomycin resistance, have occasionally been recovered from one or 
more lesions in the same patient, both at post mortem,’ and from surgically 
resected lung tissue.':' There is no published evidence to date that highly 
streptomycin-resistant tubercle bacilli may become streptomycin-sensitive after 
repeated in vitro passage in culture media both with and without streptomycin. 
Serial animal passage of streptomycin-resistant organisms has also failed to 
vield streptomycin-sensitive strains.* 

Fisher reported in 1948 an apparent reversion to streptomycin sensitivity of 
the tubercle bacilli recovered from six patients who had previously yielded 
strains of low-grade streptomycin resistance. Ferebee and Appel made the 
same observation in 18 per cent of 99 patients whose bacilli had shown various 
degrees of streptomycin resistance; after 120 days of streptomycin treatment, 
there were only 46 patients whose bacilli were highly streptomycin-resistant (to 
100 mcgm. of streptomycin or more per ml. of medium) ; four (9 per cent) of 
these yielded only streptomycin-sensitive bacilli during the latter part of a year’s 
observation without treatment.’ Karlson et al. made similar observations in 
five of eight patients whose bacilli had shown resistance to 10 mcgm. of strepto- 
mycin or more per ml. of medium during treatment with streptomycin and PAS 
on three days of each week for from three to eight months "'; in two of these, the 
reversion occurred while the patients were still on treatment. No adequate 
explanation of this apparent change has yet been offered. 

In the case to be presented, a change from high streptomycin resistance* to 
complete streptomycin sensitivity of tubercle bacilli recovered from the sputum 
seems also to have occurred. From a careful appraisal of the four year clinical 
course, however, there is an interpretation of this event which is not contrary 
to the established in vitro behavior of streptomycin-resistant tubercle bacilli and 
which may have clinical application. 


* Received for publication January 9, 1952. 
From Trudeau Sanatorium, and The Trudeau Laboratory of The Trudeau Foundation 
for the Clinical and Experimental Study of Pulmonary Disease, Trudeau, New York. 
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Cast Report 


A 26 year old single white female hairdresser was admitted to Trudeau Sana- 
torium with far advanced pulmonary tuberculosis on October 13, 1948, complaining 
of cough, expectoration and weakness. She had been well until January, 1947, when 
she noted frequent “colds” and easy fatigability. Bilateral cavitary pulmonary 
tuberculosis was diagnosed in August, 1947 (figure 1), by chest roentgenogram and 
sputum examination. 


Fic. 1. Chest roentgenogram taken August 19, 1947, showing cavities at the right 
apex, right base and left root. 


She came at once to Saranac Lake, where she was given moderately strict bed- 
rest in a nursing cottage. There was some immediate improvement, but seven 
months after her arrival there was an increase of infiltration bilaterally. As a con- 
sequence, 1 gm. of streptomycin was given intramuscularly daily for 73 days, from 
May 10, 1948, to July 21, 1948. There was prompt clinical and roentgenographic 
improvement, including disappearance of the cavity at the right base. From a 
sputum culture obtained on June 7, 1948, tubercle bacilli were found to be completely 
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Range of All Tests of in Vitro Sensitivity to Streptomycin and PAS of Tubercle Bacilli Isolated 
rom Cultures of the Patient's Sputum (S) or 
Dates of Chemotherapy and Clinical Events 
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streptomycin-sensitive, as they had been since the first test made on sputum obtained 
two days after beginning of streptomycin treatment. 

A sputum obtained on June 14, 1948, 35 days after beginning streptomycin 
treatment, contained tubercle bacilli which were able to grow in Tween-albumin 
liquid medium containing 1,000 micrograms of streptomycin/ml. Coincident with this 
development, there was increase in cough and expectoration, increase in the size of 
the cavity on the left, and increase in the Gaffky count. 
On admission to Trudeau Sanatorium on October 13, 1948, the patient was a 


Gastric Washings (G), Correlated with 


Bacilli 


In Vitro Drug 
Sensitivity 


Streptomycin 


Chemotherapy 


Major Clinical Events 


Direct Test | Subculture t 
on Solid Test in Liq- 
Medium* | uid Mediumt | 
8-10-47 rest treatment in 
| | Saranac 
5-48 Bilateral increase of infil- 
tration. 
5-10-48 
5-12-48} Sens. | — |} 
5-24-48) S| Sens. 0.5 | — 
5-31-48 Sens. 2. i— 
6- 7-48; S| Sens. os right base disap- 
| Streptomycin 
48 Mad. Ree | > 1000 1 gm. daily Increase in size of cavity 
and spread of infiltration 
on left. 
6-28-48, S |High Res.| >1000 | — 
7- $-48| S |SI Res. | so | | 
7-21-48 Sens. 5 
10-13-48 Admission to Trudeau San- 
| atorium. 
10-18-48, High Res. | >1000 | _— 
11-19-48 | . ns. itoneum 
started. 
12-10-48 Ss Mod. Res. 2.5 — 
1-19-49 S High Res.| > 1000 
and infiltration 
on left. 
4-11-49 Ss High Res.| >1000 | Sens. 
4-25-49 Ss High Res. 
5-11-49 Ss High Res. — Sens. \PAS, 10 gm. 
5-23-49 Ss ulture Negative daily 
6- 6-49 Ss a >1000 | Sens. 
6-20-49 S Sens 
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an infiltration 
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TaBLe 1—Continued 


In Vitro Drug 
Sensitivity 


Streptomycin 


Direct Test | Subculture 
on Solid Test in Liq- 
Medium* | uid Mediumt| 


Culture Negative 


Increase in size of cavity 
and d of infiltration 
on left. 


Left phreniclasis. 


PAS, 12 gm. 
| daily 


Cavity on left disappeared. 


12 
Culture Negative gm. per day 
Culture Negative 
Culture Negative 
Culture Negative 
Culture Negative 
Culture Negative 
Culture Negative 
Culture Negative 

Culture Contaminated 


ess 
inn 


Cavity at right apex dis- 
appeared. 


Streptomycin, 
1 gm. twice 
weekly, and 

PAS, 12 gm. 
per day con- 
tinued to 


Culture Negative present 
Culture Negative 


MPA 


* Concentrate of material planted directly on tubes of A.T.S. solid medium containing ap- 
proximately 3.5, 20 and 250 micrograms of streptomycin/ml. of medium. Evaluation of sensi- 
tivity made by comparing the speed of appearance and amount of growth on the streptomycin 
tubes with controls. 

t Representative sample of growth from original culture on solid medium transferred to 
Tween-albumin liquid medium and resultant growth tested in same medium containing a proxi- 
mately 2-fold dilutions of streptomycin from 1,000 to 0.5 micrograms/ml. of medium. Figures 
in column indicate minimal concentration of streptomycin necessary to inhibit growth. 

t PAS tests done on solid medium, both direct and subculture. 

Dash (—) = Test not made. Si = Slightly resistant. Mod. = Moderately resistant. 
High = Highly resistant. 


thin, chronically ill appearing but cheerful young woman with a severe cough, a 
normal temperature, pulse of 72-96, many rales in the right lung, and an otherwise 
essentially negative physical examination. Pneumoperitoneum was induced on 
November 19, 1948. During the period from June, 1948, to February, 1950, the 
patient’s pulmonary tuberculosis remained very unstable. This instability, however, 
was confined almost exclusively to the left lung, where there were three separate 
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episodes of sudden enlargement of the cavity, and increase of shadowing in the ad- 
jacent lung (see table 1), with coincident aggravation of symptoms. Meanwhile, 
the right apical cavity became smaller and the infiltration showed some clearing and 
contraction throughout the right lung. 

Two 120-day courses of PAS, 10 to 12 gm. per day by mouth, were given from 
March 19 to July 17, 1949, and from September 29, 1949, to January 26, 1950. 


_ Fie. 2. Chest roentgenogram taken January 4, 1950, showing a recent reactivation of 
disease and enlargement of cavity at the left root. Cavity still present at right apex. 
peritoneum. 
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Fic. 3. Chest roentgenogram taken April 3, 1950, showing prompt clearing and dis- 
a rance of cavity at the left root following left phreniclasis. Cavity still present at 


right apex. 


fubercle bacilli recovered from sputum were completely sensitive to PAS before 
PAS treatment, and remained so until November 7, 1949, about one month after the 
second course of PAS was started; at this time, moderate resistance to PAS was 
noted. This in vitro PAS resistance persisted on frequent examinations through 
February, 1950. 

Because of the continuing instability of disease in the left lung (figure 2), a 
left phreniclasis was added to the pneumoperitoneum on January 21, 1950. This 
was followed by a considerable reduction in the size of the left lung, clearing of in- 
filtration, and prompt disappearance of cavity by both stereoscopic (figure 3) and 
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planigraphic films. The highly streptomycin-resistant organisms, which had been 
fairly consistently recovered for 20 months, organisms which had also been PAS- 
resistant since October 24, 1949, abruptly disappeared from the patient's sputum 
(table 1). Organisms recovered now showed complete sensitivity to both strepto- 
mycin and PAS which persisted until the cultures became negative in February, 1951. 
As a consequence of this rather unusual development, combined daily strepto- 
mycin and PAS were given, beginning December 14, 1950, and have been continued 
to the present time. The only remaining cavity—that in the right apex—disappeared 
in January, 1951; sputum and gastric washing cultures were then repeatedly negative 
from February 1, 1951, to the date of this report. The patient has done well, both 
roentgenographically (figure 4) and symptomatically, and is now ambulant. 


Fic. 4. Chest roentgenogram taken October 22, 1951, showing disappearance of all 
cavities and control of disease in both lungs 10 months after beginning retreatment with 
combined streptomycin-PAS. 
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COMMENT 


From these data, one may postulate that the tubercle bacilli in the left lung 
cavity were highly streptomycin-resistant at the same time that those in the right 
lung cavity were streptomycin-sensitive. 

The three relatively sensitive cultures in July and December, 1948, inter- 
spersed with the many highly resistant cultures during a 20-month period, repre- 
sent a phenomenon which is occasionally seen when frequent tests are made; 
there is no satisfactory explanation. 

A search through the streptomycin-sensitivity files of the Trudeau Laboratory 
was made for other instances of a similar nature. Out of approximately 800 
cases studied in five years, five additional cases (0.75 per cent in all) were found 
in which streptomycin-resistant tubercle bacilli from cultures of sputum were 
replaced by streptomycin-sensitive organisms. The findings in two of these 
five cases have already been described.’* In only two of these cases were the 
bacilli highly resistant (to 1,000 micrograms of streptomycin or more/ml. of 
medium) : 


(1) V. S. This patient had bilateral cavities when streptomycin was first given 
which persisted for one year after streptomycin resistance appeared; all cavities 
then disappeared following induction of unilateral pneumothorax; no bacilli were 
studied for streptomycin sensitivity for the next three years but, when finally studied, 
the organisms were completely sensitive and cavities were still not visualized in 
either lung. 

(2) A. S. yielded bacilli which were completely sensitive after being highly 
resistant, with a one-year hiatus between tests; no cavity was ever discovered in 
either lung at any time. 


The cultures from three patients exhibited moderate streptomycin resistance 
(to 30, 60 and 125 micrograms of streptomycin/ml. of medium, respectively ), 
and later yielded completely sensitive organisms : 


(1) M. McC. did so immediately following a thoracoplasty and the disappear- 
ance of the only detectable cavity. 

(2) M. C. did so coincident with the disappearance of a large cavity under 
pneumothorax collapse, with persistence of cavitation at the contralateral apex. 

(3) L. McK. did so following marked improvement in extensive noncavity 
disease in the left lung; cavities in the right lung persisted. 

These observations may well have a bearing on the retreatment with strepto- 
mycin-PAS of patients from whom streptomycin-resistant tubercle bacilli have 
been recovered ; they may account, in part, for the not unusual but unpredictable 
successes encountered in retreatment, especially when judiciously integrated 
with collapse. 


SUMMARY 


A patient with far advanced pulmonary tuberculosis, whose tubercle bacilli 
were sensitive to streptomycin prior to streptomycin therapy, yielded bacilli with 
a high degree of streptomycin resistance, and, coincidentally, failed to respond to 
the drug. After being consistently demonstrated for 20 months, the streptomy- 
cin-resistant bacilli disappeared from the sputum coincident with the disappearance 
of a left lung cavity, leaving only streptomycin-sensitive bacilli in the sputum 
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and a cavity in the right lung. The in vivo streptomycin sensitivity of these 
bacilli was then clearly demonstrated by prompt disappearance of the remaining 
right lung cavity and conversion of sputum during subsequent streptomycin-PAS 
therapy. 
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SARCOIDOSIS WITH MARKED HEPATOSPLENOMEGALY AND 
JAUNDICE: A CASE REPORT WITH BIOPSY FINDINGS * 


By A. E. Dacrap1, M.D., N. Sottop, M.D., and J. H. Frreptanoer, 
M.D., Northport, New York 


Since the original description by Boeck ' in 1899 of the histologic character- 
istics of the disease sarcoidosis, and the demonstration by Schaumann in 1914 


* Received for ication April 10, 1950. 

From The Medical Service, Northport V. A. Hospital. 

Published with permission of the chief medical director, Department of Medicine 
and Surgery, Veterans Administration, who does not assume responsibility for the opinions 
expressed or conclusions drawn by the authors. 
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that it can become generalized, with a particular predilection for the lympho- 
hematopoietic system, an extensive literature has appeared on the subject. This 
has been reviewed recently in some detail by Freiman.* 

Hepatic* and/or splenic enlargement has been noted to occur clinically in a 
certain number of cases of Boeck’s sarcoid, the incidence of liver enlargement 
being perhaps slightly less than that of splenic enlargement. The study of 
postmortem * * and of biopsy material * obtained from patients afflicted with 
this disease has demonstrated that involvement of the liver and spleen by miliary 
granulomata is a not uncommon occurrence. However, despite the reported 
frequency of liver involvement, a significant disturbance of hepatic function has 
rarely been described. Harrell,* in his study of serum protein fractionation tests 
and of bilirubin tolerance tests in a series of 11 cases of Boeck’s sarcoid, con- 
cluded that “the liver is damaged to a greater extent than is usually recognized.” 

The occurrence of jaundice in association with sarcoidosis is reported in only 
five instances.*''*'' In four of these cases,*"* there is no proof that the icterus 
was not the result of other diseases of the liver and biliary tract, since material 
for pathologic study was not obtained. The fifth case '® is one that had been 
subjected to laparotomy, and the icterus was discovered to be the result of com- 
mon duct obstruction by huge lymph nodes, which disappeared following chole- 
dochostomy. 

Marked chronic enlargement of the liver and spleen, with the concomitant 
occurrence of prolonged icterus, has not been described in sarcoidosis, except 
for an allusion by Longcope:** “In other instances the excessive enlargement 
of the spleen and the liver has led to the diagnosis of Banti’s disease.” In the 
case that follows, the positive relationship between the sarcoidosis of the liver 


and the icterus appears to us to be inescapable, and the bizarre clinical picture 
which this disease may manifest is emphasized. 


Case Report 


Che patient, a 36 year old colored male veteran, was admitted to the Northport 
Veterans Administration Hospital on December 14, 1944, with a diagnosis of schizo- 
phrenic reaction. His history showed that he had served in the Armed Forces for 
a short period of time in 1942 but had adjusted poorly and, since his separation from 
the service in that year had been continuously institutionalized in mental hospitals 
up to the time of his admission here. 

Physical examination recorded at the time of his entry to this hospital was com- 
pletely negative, and his hospital course was uneventful until January 5, 1948, when 
he developed an episode of vomiting with a temperature elevation to 101.8° F. It 
was at this time that the presence of an enlarged liver extending two fingerbreadths 
below the costal margin was noted. The spleen was not felt. His temperature re- 
mained elevated for a period of four days and then subsided to normal limits. On 
April 3, 1949, fever of 103.6° F. was recorded, and an icteric tinge of the sclerae 
was present. The abdomen was distended and the liver edge was firm and palpable 
four fingerbreadths below the right costal margin in the midclavicular line. The 
spleen was also enlarged and could be felt extending five fingerbreadths below the 
left costal margin in the midclavicular line. The temperature continued elevated 
for four days. Studies of liver function at this time revealed a direct van den Bergh 
of 3.7, indirect van den Bergh of 5.4, a cephalin flocculation test of 3 plus, thymol 
turbidity of 14 units, and an alkaline phosphatase of 42.7. The total cholesterol was 
348, cholesterol esters 53 per cent, total protein 7.39, albumin 3.59 and globulin 3.80. 
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The red blood cell count was 4,460,000, with a hemoglobin of 13 gm. The white 
blood cell count was 9,500, with 77 per cent polymorphonuclears. No sickling of 
the red blood cells was found. No malarial parasites were seen, and red blood cell 
fragility tests and reticulocyte counts were normal. These laboratory tests were re- 
peated approximately a month later, with little change noted. On June 24, 1949, 
the temperature rose again to 103° F. and remained elevated for five days. Liver 
function tests at this time also showed little change other than a slight rise in the 
direct and indirect van den Bergh reactions. His white blood count showed a leuko- 
penia of 3,650, with 50 polymorphonuclears, 40 lymphocytes, 6 monocytes, 3 eosinophils 
and | basophil. The jaundice continued with varying intensity, and increased amounts 


Fic. 1. Section of liver, H. E. stain, low power, showing sarcoid lesion 


of urobilinogen were always found in the urine. The total protein remained elevated, 
with an A:G ratio of less than 1. Roentgenograms of the chest were normal, as 
were also those of the hands, feet and nose. Cholecystography failed to show a gall- 
bladder shadow. Gastrointestinal x-ray series showed the descending portion of the 
duodenum and both the hepatic and splenic flexures of the colon to present marked 
extrinsic pressure indentations from the greatly enlarged liver and spleen, with dis- 
placement of the stomach to the right by the spleen. The Kahn and Wassermann tests 
were negative, as was also the Congo red test for amyloidosis. Agglutination tests for 
brucellosis were negative, as were also the spinal fluid findings. The tuberculin 
reaction was negative in 1:1000 and 1:100 dilutions. The Frei test was negative. 
Sternal puncture showed relatively normal findings, except for the presence of a 
slight increase in the proportion of nucleated red cells. 
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During the months that followed, the patient’s appetite continued excellent and 
there was only a slight weight loss. Itching of the skin was a prominent feature. 
The liver and spleen gradually increased in size (see figure 3), but at no time was 
there any lymphadenopathy. Bile was always present in the urine and at times 
the stools were acholic. The urinary urobilinogen varied from 1 to 40 to 1 to 640. 
Repeated tests of liver function showed a continued high alkaline phosphatase and a 
slowly rising cholesterol level, reaching 596 mg. per cent on one occasion. Hyper- 
globulinemia was a constant finding. Finally a laparotomy was performed on 
January 10, 1950. This procedure was decided upon instead of a needle biopsy be- 
cause of the possibility that a remediable surgical condition, such as stone in the 


Fic. 2. Sarcoid lesion of liver, showing well preserved reticulum, low power. 
Silver impregnation 


common duct, might be encountered. The abdomen was opened through a right 
rectus incision. The liver was found to be markedly enlarged, smooth, firm and 
normal in color. Numerous pinhead-size grayish nodules were distributed over its 
surface and lay beneath Glisson’s capsule. The spleen was also greatly enlarged 
and was firm in consistency. Over its surface were scattered tiny grayish opalescent 
nodules similar to those observed in the liver. The gall-bladder was entirely normal, 
as were the pancreas and common bile duct. Slightly enlarged, firm, discrete lymph 
nodes could be felt in the mesentery. The peritoneal surfaces were everywhere 
smooth and glistening. A biopsy section was removed from the liver and the ab- 
domen closed. The patient's postoperative course was uneventful and he was soon 
up and about on the ward as usual. 
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Histological section of the liver biopsy (figure 1) revealed many miliary granu- 
lomata scattered throughout and replacing liver substance. Each consisted of epi- 
thelioid cells and one or more multinucleated giant cells, and was surrounded by 
lymphocytes and plasma cells. Surrounding and permeating each granuloma was a 
fine reticulum. No caseation necrosis was present. These granulomatous lesions 
distorted the liver cords and compressed the hepatic parenchymal cells. Acid-fast 
stains were negative. A lymph node from the left inguinal region (figure 2) was 
removed several days later and examination showed a thin capsule and infiltration 
of the gland by granulomata identical to those above described. A_ section of 
striated muscle showed no abnormality. 


Fic. 3. Section of lymph node, H. and E. stain, low power, showing sarcoid lesion 


Discussion 


Because of their characteristic widespread dissemination, chronicity and un- 
equal concentration in the various organs, the lesions of sarcoidosis can produce 
a variety of clinical syndromes which, from the standpoint of diagnosis, may at 
times be quite baffling. In order of frequency, these lesions have a predilection 
for the lymph nodes, lungs, skin and bones, and splenomegaly is not infrequently 
seen in association with the lymphadenopathy. 

The case which we have presented is extremely unusual because of the 
marked hepatosplenomegaly with associated impairment of liver function and 
absence of other more characteristic organ involvements which, had they been 
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present, might have led us sooner to the correct diagnosis. The inguinal node 
which showed the sarcoid tubercles was removed in order to confirm the find- 
ings observed in the liver and spleen. Clinically it was not abnormally enlarged, 
and we may assume, therefore, that other lymph nodes also contained the lesions. 

This case presented a difficult problem in differential diagnosis. Liver func- 
tion tests showed signs of both obstructive and hepatocellular disease and did 
not help to clarify the situation. That hepatocellular damage was present was 


galy. 


Fic. 4. Photograph of patient, showing the marked hepatosp 


evidenced by the strongly positive cephalin flocculation test, the elevated values 
of the thymol turbidity tests, and the progressive decline in the value of the 
esterified cholesterol fraction, which dropped from 73 per cent to 30 per cent. 
The steadily increasing total values for cholesterol, the markedly elevated alka- 
line phosphatase, the low values for the indirect-reacting bilirubin in comparison 
to the high values for the direct-reacting type, the presence of bile and urobili- 
nogen in the urine, with, on occasion, the absence of urobilinogen from the stools, 
suggested an obstructive type of lesion. The relatively unaffected serum albu- 
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min, an unusual finding in liver disease, confused the issue. This clinical picture 
seemed to represent a chronic hepatitis or a biliary type of cirrhosis. This case 
exemplifies the importance of biopsy in ascertaining the correct diagnosis in cases, 
like this one, characterized by clinical and laboratory findings of a conflictin 


nature. 


SUMMARY 


An unusual case of sarcoidosis with marked hepatosplenomegaly and jaundice 
is presented. The difficulties in diagnosis are stressed and the value of liver 
biopsy is shown. 
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ENTEROCOCCAL ENDOCARDITIS: REPORT OF A CASE 
TREATED WITH AUREOMYCIN * 


By James F. FLlanpers, M.D., Lemuet C. McGee, M.D., F.A.C.P., and 
E. G. Scott, Wilmington, Delaware 


WE believe the following case is of clinical interest, not only because of the 
rarity of the occurrence of the infecting organism in endocarditis, but also be- 
cause of the therapeutic problems involved. Of 921 well authenticated cases of 
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bacterial endocarditis chosen at random from the American and British literature, 
30 cases,'"'’ or 3.26 per cent, were due to enterococci. 

It is of interest to note that Christie,"* in reporting 269 cases of subacute 
bacterial endocarditis, failed to incriminate the enterococcus as the etiologic agent 
in a single case. MacNeal et al."* cite the work of Lloyd-Jones, who makes no 
mention of the enterococcus in listing the microbic findings in 1,000 cases of bac- 
terial endocarditis, though from his own experience MacNeal estimates that 
about 10 to 15 per cent of patients with bacterial endocarditis are infected with 
enterococci. Moran '* found that 20 per cent of the strains of streptococci re- 
covered in cases of bacterial endocarditis were enterococci. The problem of 
development of resistance to aureomycin in vivo has been minimized by Paine 
et al.,”° who induced resistance to the drug in vitro with some difficulty. How- 
ever, Harvey et al."* report two strains of streptococci (one Streptococcus fae- 
calis) isolated from blood culture after aureomycin therapy which showed a 16- 
fold increase in resistance to the antibiotic over the pretreatment sensitivities. 

The clinical course of enterococcal endocarditis is not pathognomonic of its 
etiology; chills, fever, sweats, cardiac murmurs, splenomegaly, petechiae and 
other embolic phenomena occur. In some respects, however, this disease differs 
from the endocarditis due to the more common types of alpha hemolytic and 
nonhemolytic streptococci. Severe precordial pain may occur, examination of 
the urine may fail to reveal the signs of nephritis so commonly present in sub- 
acute hacterial endocarditis, and suppurative lesions are rather common in peri- 
pheral organs." There is a great tendency to recur following termination of 
therapy,’® and the enterococcus itself is, for the most part, penicillin-resistant.* 

Of the 30 cases of enterococcal endocarditis cited above,’-*° 18 are dead. 
Three '" are probably dead; in two cases *° death was due to recurrences, and 
in one case" the blood culture was still positive after 107 days of therapy. 
There were eight cures * '*~** and one probable cure,” in which the follow-up 
had been too short to evaluate the result of therapy. Of the eight cases in which 
apparent cure followed therapy, two ** ** were treated with aureomycin, two '*** 
with penicillin, two * ™* with streptomycin, one * with a combination of penicillin 
and streptomycin and one ** was successfully treated with bacteriophage. The 
case in which a probable cure * resulted was treated with aureomycin. 

The Streptococcus faecalis was the etiologic agent in 26 of the above cases 
of enterococcal endocarditis; in the other four cases,*:" the infecting organisms 
were not classified beyond the enterococci. The Streptococcus faecalis being 
the type species of the enterococcus group, it is quite possible that no attempt 
was made to identify the organisms further. The case herein reported was due 
to the enterococcus, Streptococcus liquefaciens, closely related to the Strepto- 
coccus faecalis species. There was one case of subacute bacterial endocarditis 
found in the above 921 cases in which the infecting organism was identified as 
Streptococcus liquefaciens." 


Case Report 


A 34 year old colored male was admitted to the medical ward of the Delaware 
Hospital on December 21, 1949, with complaints of cough, fever and chest pain. 
The patient was apparently well until three weeks prior to admission, when he de- 
veloped a “cold” with rhinorrhea and a dry cough. Two days prior to admission 
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the cough became more severe and the patient had fever. The following day he ex- 
perienced vomiting, hemoptysis and substernal chest pain, which was aggravated by 
cough and deep breathing. Some weight loss was noted during the week prior to 
admission. The past history revealed only the occurrence of a tender, swollen right 
ankle several months before admission. This was successfully treated with warm 
magnesium sulfate soaks. 

The physical examination on admission showed a dehydrated, well-developed, 
well-nourished colored male of stated age lying propped in bed. The respiratory 
rate was approximately 40 per minute, the pulse rate 128 per minute, the tempera- 
ture 101.4° F., and the blood pressure 120/50 mm. mercury. No cyanosis was de- 
tected. There were several dental cavities. Breath sounds were diminished through- 
out the chest, and coarse rales were heard in the right lung base posteriorly. The 
heart beat with a regular rhythm and an increased rate. A systolic murmur was 
heard at the »pex; there was a short, harsh diastolic murmur which was heard best 
at the second left intercostal space. There were no other findings, and the diagnoses 7 
suggested on admission were: (1) lobar pneumonia and (2) rheumatic heart disease 
with an associated subacute bacterial endocarditis. 

Laboratory studies showed a hemoglobin value of 11.2 gm.; 11,600 leukocytes 
per cu. mm., with 83 per cent segmented neutrophils, 3 per cent nonsegmented neutro- 
phils, 12 per cent lymphocytes and 2 per cent monocytes; a sedimentation rate of 
30 mm. in 60 minutes; negative blood serology, and 1 plus albumin with 2 to 5 
leukocytes per high power field in the urine. The sputum culture revealed a pre- 
dominance of penicillin- and aureomycin-sensitive pneumococci and alpha strepto- 
cocci. The electrocardiogram showed left axis shift and sinus tachycardia. A 
roentgenogram of the chest revealed cardiac enlargement, some hilar and pulmonary 
congestion, and no definite consolidation in the lungs. 

After two days of penicillin therapy and administration of parenteral fluids 
there was no improvement in the patient’s condition. The temperature fluctuated 
between 100° and 103° F., the tachycardia and tachypnea persisted, and the patient 
perspired profusely. The blood culture obtained on admission revealed a growth 
thought to be pneumococci in a preliminary report. In view of the fact that the pa- 
tient did not respond to penicillin therapy, and because of the doubt concerning the 
type of organism isolated from the first blood culture, it was decided advisable on 
December 23 to administer aureomycin. The dosage was 250 mg. given by mouth 
every four hours. Oxygen therapy was initiated and Demerol was administered 
for chest pain. 

On December 24 the patient experienced a precipitous drop to normal in tem- 
perature and appeared to be much improved, both subjectively and objectively, 
except for evidence of pulmonary congestion and dyspnea. The temperature re- 
mained within normal range for the next two days. On December 27 it was believed 
that the diagnosis of subacute bacterial endocarditis was substantiated when one 
area of fresh hemorrhage in the right ocular fundus and three such areas in the left 
ocular fundus were observed. Tachycardia persisted and the cardiac murmurs noted 
on admission were unchanged. The organism found on initial blood culture proved 
to be a penicillin-, streptomycin- and chloromycetin-resistant, aureomycin-sensitive 
Streptococcus liquefaciens. A second blood culture, obtained on December 27, was 
reported as positive for Streptococcus liquefaciens on December 31. On December 
28 the patient was digitalized and the penicillin was discontinued. 

On January 4, 1950, the aureomycin dosage was increased from 250 mg. every 
four hours to 1 gm. every four hours. Aluminum hydroxide was administered for 
five days to allay nausea. Multiple vitamin capsules were given the patient, along 
with the oral aureomycin. The patient’s condition remained poor, dyspnea and 
tachycardia persisted, and the temperature fluctuated between 99° and 100° F., with 
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occasional spikes above this level. Rales were continuously present in the lung 
bases despite supportive therapy. 

Five hundred cubic centimeters of type O washed red blood cells suspended in 
saline were administered to the patient on two occasions and resulted in temporary 
subjective improvement. On January 7 the oral aureomycin (1 gm. every four 
hours) was supplemented with 100 mg. of aureomycin intravenously * twice daily. 
Aqueous penicillin, 600,000 units every three hours intravenously, was begun on 
January 13. The third blood culture, taken on January 4, showed no aerobic or 
anaerobic growth after 14 days’ incubation. A blood culture on January 10 revealed 
colonies of Streptococcus liquefaciens which were found to be penicillin- and strepto- 
mycin-resistant and aureomycin-sensitive. 

The patient's condition appeared to deteriorate progressively. On January 18 
the intravenous aureomycin dosage was increased to 500 mg. twice daily, in addition 
to which the patient received 1 gm. of aureomycin orally every four hours, and 
600,000 units of aqueous penicillin intravenously every three hours. On January 20 
the Streptococcus liquefaciens cultures isolated from blood culture number 1 (before 
therapy) and blood culture number 2 (during therapy) were inhibited in vitro for 
24 hours by the following concentrations of antibiotics: penicillin, 13 units/ml. ; 
aureomycin, | microgram/ml.; and in 48 hours, penicillin, 13 units/ml.; aureomycin, 
2 micrograms,ml. On January 24 the organism was found to be resistant to more 
than 50 units of neomycin per milliliter in the laboratory, a level considered unob- 
tainable in vivo 

A subsequent roentgenogram of the chest showed generalized cardiac enlarge- 
ment, pulmonary congestion and pleural effusion at the right lung base. In a second 
electrocardiogram, taken on January 22, there was evidence of sinus tachycardia 
and left heart strain. 

On January 25 the patient experienced severe cyanosis and dyspnea and died 
the following day from apparent congestive failure. A venous blood culture ob- 
tained on January 19 and an arterial blood culture obtained on January 25 showed 
no growth after 14 days’ incubation. 

Autopsy: An autopsy was performed five hours post mortem. The heart 
weighed 475 gm. The epicardium was smooth and glistening. The myocardium 
was flabby and faintly orange-red in color in the section made by cutting. There 
was no evidence of hypertrophy, but there was a slight dilation of the left ventricle 
without right ventricular dilation. Irregular, firm, yellow, minutely ulcerated vege- 
tations were present on all leaflets of the aortic valve. These vegetations were small, 
the largest measuring approximately 0.4 cm. in diameter. A slight irregular thicken- 
ing of the leaflets of the mitral and tricuspid valves was present, but no gross vege- 
tations on these valves could be demonstrated. The pulmonary valve was soft and 
grossly unchanged. The orifices of the coronary arteries and the arteries themselves 
were soft and patent. 

The right lung weighed 650 gm. and the left lung 500 gm. The surface of each 
lung was smooth and glistening. All lobes were soft, but there were congestion and 
edema of both lower lobes. The bronchi and bronchioles of each lung contained large 
quantities of tan frothy material. A blood culture from the pulmonary artery taken 
at this time showed no growth after 14 days’ incubation. 

The liver weighed 1840 gm. Evidence of acute and chronic congestion was 
present. 

The spleen weighed 190 gm. The surface was blue-gray in color and wrinkled, 
except for an area on the anterior surface which was approximately the size and 
shape of a hen’s egg. In this area the capsule bulged slightly, and the entire area 
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was white in color. On cut section this area was found to be a septic infarct. A 
considerable amount of yellow-white pus was readily expressed. No other infarcts 
were noted in the spleen. A culture from the splenic abscess showed the organism 
to be a penicillin- and streptomycin-resistant, aureomycin-sensitive Streptococcus 
liquefaciens. 

The right kidney weighed 160 gm. Its capsule stripped with ease. At one 
pole there was a white depressed area measuring approximately 1 cm. in diameter. 
On sectioning, this area was found to be firm, white, roughly triangular in shape 
and compatible with a septic infarct. The remainder of the kidney appeared normal. 
The left kidney weighed 220 gm. The capsule stripped with ease and revealed a 
smooth red-brown surface. On cut section, two small, firm white infarcts were 
present in the cortex; each infarct measured 0.4 cm. in diameter. No other gross ab- 
normalities were noted in the remainder of the genitourinary system. 

The gastric mucosa revealed a slight petechial congestion. No other abnor- 
malities of the gastrointestinal tract were noted. 

Microscopic findings reported on the various tissues substantiated the anatomic 
findings. 

The final anatomic diagnoses were: bacterial endocarditis and myocardial 
failure; pulmonary congestion and edema; acute and chronic hepatic congestion; 
septic infarct of the spleen; septic infarct, congestion, and cloudy swelling of the 
kidneys; slight gastritis. 

Bacteriology: The organism isolated from the blood culture of December 27 
produced alpha hemolytic colonies on human blood agar plates, these being somewhat 
larger than those of other streptococci. After 72 hours’ incubation, alpha prime 
hemolysis developed and was accentuated by refrigeration. Growth occurred in 
broth containing 6.5 per cent sodium chloride and in 0.1 per cent methylene blue milk 
(with reduction of dye), and on eosin-methylene blue agar plates. Lactose, salicin 
and mannitol were promptly fermented with the production of acid. Inoculation 
of Loeffler’s serum slant showed liquefaction in 48 hours. Antibiotic sensitivity 
was determined by the filter disc technic and confirmed with a tube dilution pro- 
cedure. Subsequent positive isolations from blood culture revealed the same _ bio- 
chemical reactions, and sensitivity or resistance to the antibiotics was unchanged 


Much accumulated evidence during the past decade has indicated that serious 
disease may result from infection with streptococci other than Lancefield group 
A. This is particularly true of the enterococcus group. Although these strepto- 
cocci are widely distributed in nature and are normal saprophytes of the human 
intestinal tract, they may cause disease by extension or conveyance from the in- 
testine to other tissues or organs. The enterococci as a group are not highly 
virulent, but are more resistant to heating, disinfectants and chemotherapeutic 
agents than most other streptococci. For these reasons the identification of the 
group is important as a guide to therapy. 

The following characteristics serve to distinguish the enterococci from other 
streptococci: precipitin reaction with Lancefield group D serum; growth at 10° 
and 45° C.; resist heating at 60° C. for 30 minutes; growth in media containing 
6.5 per cent sodium chloride ; growth in 0.1 per cent methylene blue milk. Based 
on hemolytic activity on blood agar, four groups are recognized: Streptococcus 
faecalis and Streptococcus liquefaciens (proteolytic) produce alpha or green 
hemolysis; Streptococcus zymogenes and Streptococcus durans produce beta 
hemolysis. The type of hemolysis and proteolytic action is considered by some 
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workers to be unrelated to the other significant characteristics. This has re- 
sulted in two general classifications of enterococci: the four above-mentioned 
groups, and a division made up of only Streptococcus faecalis and Streptococcus 
symogenes. This confusion of nomenclature has resulted in the apparent dis- 
crepancies cited in the literature. 

Finland et al.,*" in a recent survey of the in vitro sensitivity of various patho- 
genic streptococci to antibiotics, included 96 enterococcal strains, 14 of which 
had been isolated from the blood. Although on a weight basis penicillin was 
the most effective antibiotic for this group, most strains of enterococci required 
many times the concentration required by other streptococci for growth inhibi- 
tion. When it is realized that most group A hemolytic streptococci and viridans 
(alpha) streptococci are sensitive to 0.01 to 0.02 microgram/ml. of penicillin 
and 1.5 to 2.5 micrograms/ml. of aureomycin, while the enterococci required 
1.2 to 12.5 micrograms/ml. and 1.6 to 6.3 micrograms/ml. of penicillin and 
aureomycin, respectively, it will become readily apparent that the enterococci 
present a chemotherapeutic challenge. 


SUMMARY 


1. A case of enterococcal endocarditis due to Streptococcus liquefaciens is 
reported. The strain of enterococcus was sensitive to aureomycin by accepted 
laboratory tests. 

2. The therapy, which included oral and parenteral aureomycin, appeared 
to sterilize the blood stream but not a splenic abscess. .« 

3. The patient died of congestive failure secondary to valvular and myo- 
cardial disease. 

4. A brief review of 30 cases of enterococcal endocarditis taken from the 
literature is presented, along with a summary of the bacteriology of enterococci. 
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TRAUMATIC BRAIN-STEM THROMBOSIS: REPORT OF A CASE 
AND ANALYSIS OF THE MECHANISM OF INJURY * 


By E. Cartes Kunkte, M.D., Joun C. Mutter, M.D., and Guy L. 
Opvom, M.D., Durham, North Carolina 


INFARCTION of the medulla oblongata as a sequel to external violence is an 
uncommon form of vascular accident. Particularly rare are reports of such 
lesions secondary to manipulation of the head and neck. Two examples of 
rapidly fatal thrombosis of a vertebral artery or its branches in young adults, 
in each instance apparently precipitated by chiropractic treatment applied to 
the neck, have been described by Pratt-Thomas and Berger,’ who were aware 
of no comparable cases. 

The present report concerns a third instance of this special form of injury 
during mechanotherapy, from which the patient survived with disabling residua. 
The mechanism of the neurologic lesion is clarified by reference to experimental 
studies 23 years ago demonstrating the peculiar vulnerability of the vertebral 
arteries to occlusion under certain physical stresses. 

A standard textbook devoted to traumatic neurologic disease * makes no 
reference to vascular injury of this type, and apart from the report cited above, 


* Received for publication September 30, 1950. 
From the Departments of Medicine (Neurology) and Neurosurgery, Duke University 
Medical School and Hospital, Durham, North Carolina. 
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the files of the American Medical Association contain no directly relevant data.* 
There is, however, a single fragmentary allusion to the laceration of one lateral 
sinus as the result of injudicious manipulation.* In contrast, dislocations or 
fractures of the cervical spine caused by trauma of this type are relatively 
common.* 


Cast Report 


A 35 year old white single male was admitted to Duke Hospital on April 13, 
1950, complaining of a “stroke” which had occurred 19 days prior to admission. He 
first began to have frequent headache in the left occipital region about five and one- 
half weeks before admission. The headache migrated later to the right side and at 
times extended to both frontal areas. It was present irregularly part of each day, 
without nuchal rigidity, nausea, fever or visual or auditory symptoms. He enlisted 
the assistance of a chiropractor and for three weeks prior to admission received a 
series of neck manipulations. The final and sixth adjustment was unusually vigorous, 
involving stretching and rotary neck movements and then firm pressure on the right 
side of his neck. At this point, the patient states, he noted sudden dimness of vision, 
indescribable malaise, diplopia, uncontrollable shaking of the right arm and leg at 
rest, moderate weakness of the right extremities, numbness of the entire left side 
of the body, including much of the face, diminished sweating over the right forehead, 
drooping of the right upper lid, marked dysphagia and hoarseness, and vertigo upon 
sitting up. The patient was soon afterwards admitted to a local hospital, where 
he remained for 10 days. During this time, jabbing pains became evident over the 
right side of his head, and a few days after admission vesicular lesions appeared on 
the right upper lip, clearing within a week. He also noted frequent and distressing 
singultus, but no change in taste, hearing or facial motility. 

Past History: The past history was marked by three separate illnesses: 


(1) At the age of 14 he began to have intermittent joint pains, first noted in his 
lower back. They improved after chiropractic manipulations, leaving slowly pro- 
gressive stiffness since then. At the age of 20 he noted the onset of pain low in the 
cervical spine, and then intermittent pains in the shoulders, hips, ankles and feet. 
At 22 he was seen in the out-patient clinic at Duke Hospital with these complaints. 
Roentgenograms showed complete fusion of the sacroiliac joints. A diagnosis of 
Marie-Striimpell rheumatoid arthritis was made and a brace recommended. During 
the last five years he had noted intermittent painful swelling and redness of the feet, 
without fever or localization to either hallux to suggest true podagra. The elbows, 
fingers, wrists and knees had been spared. Beginning in 1947, he was hospitalized 
elsewhere on three occasions because of such joint pains, receiving rest, heat, massage 
and, on one occasion, a course of gold therapy, without striking improvement. 

(2) The patient developed a urethral discharge of undetermined nature at 21 
and again at 31. On this latter occasion the urethral smear was reported to be 
negative for gonococci. The complaint was attributed to “prostatitis” and cleared 
in a short period. 

(3) At 16, during a period of severe backache and morning postprandial vomit- 
ing, he gradually developed anesthesia and almost complete paralysis of the left arm, 
which cleared completely after three days. This illness, so suggestive of conversion 
hysteria, is recalled only vaguely, but he believes that he was under considerable 
emotional tension at the time because of worry concerning his low back pain. 


* Acknowledgment is due to Mr. George E. Hall, of the Bureau of Legal Medicine and 
Legislation of the American Medical Association, for assistance in the search for published 
references to chiropractic injury. 
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Examination: The physical examinations on admission to the neurosurgical 
service of Duke Hospital and on transfer to the neurologic service eight days later 
were essentially identical. The patient appeared to be an alert, codperative and 
appropriately concerned white man who was emotionally labile and verged upon 
tears on discussion of his incapacities. His voice was husky and high-pitched. 
The pulse was 100, with a normal sinus rhythm, and the blood pressure was 150 
mm. Hg systolic and 100 mm. diastolic. There was moderate tenderness over the 
right suboccipital muscles, without bruit or swelling. There was no evident ab- 
normality of any joint except for mild tenderness to palpation over the feet, especially 
on the right, and slight limitation of motion of the thoracolumbar spine. The neck 
could be moved freely without pain or stiffness. The general examination was 
otherwise unremarkable. 

Neurologic signs were numerous. The right forehead and cheek were drier 
than the left. There was mild impairment of hearing by bone-conduction but not 
air-conduction to a No. 512 tuning fork on the right, and Weber's test was lateralized 
to the left. There was slight diminution of taste over the right anterior portion 
of the tongue. There was ptosis of the right upper lid, and the right pupil was 
miotic. Rotary nystagmus was elicited on left lateral gaze, and there was limited 
elevation of the palate, and manifest dysphagia. The right extremities were moder- 
ately weak, particularly the upper, and presented moderate ataxia and dysdiado- 
chokinesia. There was marked impairment of pain and temperature sensibilities 
over the area of the right trigeminal nerve, predominantly the first division, but with 
scattered islands of normal sensation. The corneal reflex was absent on this side. 
There was moderate impairment of sensibility to pin-prick, temperature and deep 
pain over the entire left side of the body, including the face. Intense superficial or 
deep noxious stimulation of the left extremities induced mild aching or tingling. 
Touch, position and vibration sense, graphesthesia and two-point discrimination were 
intact. The remainder of the neurologic examination, including superficial and deep 
reflexes, was unremarkable. 

Laboratory Data: The laboratory findings revealed: hemoglobin, 15.5 gm.; 
hematocrit, 48; and white blood cells, 12,400, with a normal differential. Urinalysis 
was normal and the blood Kahn was negative. The blood uric acid level on two 
occasions was 5.7 and 6.5 mg. per 100 c.c. Roentgenograms of the chest and skull, 
including the foramen magnum, were unremarkable. Spine films showed vertebral 
bridging and bony proliferation of slight degree in the lower cervical region, and 
considerably more extensive involvement of the thoracic and lumbar spine. Films 
of the feet were negative. A right vertebral arteriogram was attempted five days 
after admission but was unsuccessful. The diodrast solution was observed to spill 
into neck tissues. Thereafter the patient noticed constant mild aching pain in the 
right shoulders, brachium and radial side of the forearm. 

During his hospital stay the patient showed slowly progressive and spontaneous 
improvement in coordinated movements in his right extremities. His dysphagia 
and hoarseness diminished moderately. The ptosis became inconspicuous, but be- 
cause of difficulty in fusing visual images he tended to keep the right eye closed. 
His intermittent singultus gradually cleared. The sensory defects, however, failed 
to change significantly. He received physical therapy and walking exercises, im- 
proving daily, so that at the time of discharge he was able to walk with crutches. 
He was discharged on a regimen of light activity and a low purine diet. 

Follow-up: He was seen on a return visit 10 weeks later for further evaluation. 
At this time he reported gains in strength and codrdination for the first six weeks, 
but little improvement thereafter. He still noted mild difficulty with fusion of ob- 
jects. His dysphagia and hoarseness had become inconspicuous. The right side 
of his face still ached and remained numb, he had noted no facial sweating on this 
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side, and the numbness of the left side of the face was doubtfully less. On four oc- 
casions, on abruptly lying horizontally, he had noticed vertigo which was eased by 
raising the head for a few minutes. 

Physical examination at this time revealed the patient to be alert and in good 
spirits. His voice was still husky and the pulse was 72. Blood pressure was 152 
mm. Hg systolic and 100 mm. diastolic. He walked slowly and unsteadily with 
crutches and very cautiously without crutches. There were a poorly sustained lateral 
nystagmus on left lateral gaze and a fine irregular sustained rotary nystagmus on 
right lateral gaze. There were now only minimal dysmetria without dysdiadochoki- 
nesia of the right upper extremity alone and no demonstrable weakness. The re- 
mainder of the examination was as previously recorded. It was evident that the 
patient had shown improvement in gait and codrdination but little change in sensory 
and eye findings. The blood uric acid level was now reported to be 8.8 mg. per 
100 c.c. 

Additional follow-up examinations four and 11 months later revealed no signifi- 
cant changes in his symptoms or signs. 

On the basis of these data, it is concluded that the neurologic disease was the 
result of infarction of the right side of the brain stem, apparently following vigorous 
neck manipulation. Secondary diagnoses were: rheumatoid (ankylosing) spondylitis 
of the lower cervical, thoracic and lumbar spine; possible atypical gout in remission 
but with hyperuricemia, and mild “essential” hypertension. 


Discussion 


This clinical problem ilustrates clearly some of the instructive anatomic fea- 
tures of lesions in the lateral brain-stem, concerning which many reports have 
already been published in the past 50 years. A summary discussion of 24 cases 
has been written by Sheehan and Smyth ° and need not be reviewed here. Cer- 
tain issues are raised by the present case which warrant further comment. 

The Exact Site and Nature of the Neurologic Lesion: The pattern of symp- 
toms and signs indicates the syndrome of the lateral medullary plate, also termed 
the retro-olivary syndrome. By the signs and by inference from the symptoms, 
the principal damage was to structures lying in the right dorso-lateral portion 
of the medulla: the spinothalamic tract, descending spinal nucleus and tract of 
the trigeminal, vestibular nucleus, nucleus ambiguus, descending sympathetic 
pathways in the reticular substance, dorsal spinocerebellar tract, and perhaps 
also a portion of the cerebellar hemisphere. The quintothalamic tract, crossing 
over from the left descending spinal trigeminal nucleus, was also involved, al- 
though these fibers are usually spared. The spontaneous facial pain on the 
side of the lesion presumably arose in the damaged ipsilateral spinal trigeminal 
nucleus and is a relatively uncommon part of the syndrome.* 

Detailed anatomic studies of this closely packed and vital area of the medulla 
have shown that, although it has commonly been considered to lie in the domain 
of the posterior inferior cerebellar artery, it is sometimes supplied by one or 
more other and smaller branches of the vertebral artery.":* Variations in the 
arterial pattern are common. Furthermore, occlusion of the posterior inferior 
cerebellar artery (Wallenberg’s syndrome) cannot always be distinguished with 
certainty from occlusion of the parent vertebral artery (the syndrome of Babin- 
ski-Nageotte), although in the latter circumstance signs of medullary disease 
are usually even more extensive.° 
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The Mechanism of the Vascular Damage: As indicated above, the clinical 
picture in this patient does not allow a final inference as to the exact site of the 
responsible vascular lesion, for in this medullary syndrome either the vertebral 
artery or one of its branches may be at fault. The experience of Pratt-Thomas 
and Berger * with the two earlier of fatal injury does not settle the issue. Each 
of these patients was moribund when examined, and the pathologic findings 
were only approximately similar: in one patient (age 32), recent thrombosis 
was evident in the basilar, one posterior inferior cerebellar and the opposite 
anterior inferior cerebellar arteries; in the other patient (age 35), thrombosis 
had occurred in the basilar, one vertebral and the opposite posterior inferior 
cerebellar arteries. The failure of the right vertebral artery to fill in our patient 
during attempts at arteriography allows no definite conclusion that the vessel 
was thrombosed, for the placement of the needle may have been faulty. 

It is evident, however, from consideration of the arterial pattern at the level 
of the foramen magnum that the vertebral arteries might readily be exposed to 
injury by strenuous upper neck movement. The vertebral arteries are well 
shielded and supported as they ascend through the vertebral transverse processes, 
but are far less protected in their passage from the atlas into the skull. Each 
vessel follows a sinuous course medially behind the articular process of the atlas 
to pierce the atlanto-occipital membrane and dura, and then enters the posterior 
fossa at the lateral margin of the foramen magnum. At this level the vertebral 
arteries, and also the cord which they flank, must be sufficiently flexible to with- 
stand the stresses of wide arcs of head displacement in anteroposterior and lateral 
flexion and in rotary movements, in which the atlanto-occipital and atlantoaxial 
joints play major parts.® 

The experiments conducted by de Kleyn and Nieuwenhuyse have shown 
that these anatomic arrangements can somehow compromise blood flow through 
the vertebral artery in certain head positions." It was noted by these observers 
that in human cadavers circulation through one vertebral artery was effectively 
reduced when the head was bent backward (over-extended) and tilted to the 
opposite side. Since, moreover, anomalies in the size and position of the verte- 
bral arteries are common," it was suggested that individuals with such varia- 
tions might be particularly susceptible to temporary medullary ischemia during 
head displacement. These early observations, therefore, together with the 
more recent pathologic data supplied by Pratt-Thomas and Berger, indicate a 
likely mechanism for the medullary lesion which may follow vigorous head and 
neck manipulation. We can speculate that the applied trauma led to damaging 
compression and subsequent thrombosis of the right vertebral artery or to 
thrombosis of one of its branches. Such clot formation may have been promoted 
by stasis, reflex vasospasm, or even fragmentation and release of an intimal 
plaque at the point of pressure upon the vertebral artery. 

The relative infrequency of this general type of vascular accident is a tribute 
to the resiliency and vitality of arterial walls. It is known that thrombosis may 
sometimes occur in presumably normal arteries under slight provocation, as in 
the instance described by Grinker and Guy of anterior spinal artery thrombosis 
in the midcervical region following stretching exercises.'* Yet, in general, ar- 
terial structures are remarkably resistant to trauma. In the course of experiments 
by many investigators upon the effects of arm ischemia, the brachial artery 
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has been repeatedly occluded by a tight but broad cuff for periods of 30 to 40 
minutes without apparent arterial damage. Prolonged or repeated pressure 
upon a narrow segment of an artery, as by a cervical rib upon the subclavian or 
by a crutch upon the axillary, can induce thrombosis, but even this is rare."* 

Contributory Factors in the Present Case: Arteriosclerosis, it has long been 
assumed, will favor intimal injury from compression, perhaps by promoting the 
local release of thromboplastin, coagulation and platelet deposition.** No sign 
of arteriosclerosis was found in our 35 year old patient. Yet the doubtful evi- 
dence for gout (a history of painful feet and the repeatedly elevated blood uric 
acid levels) prompted further consideration of this possibility, for it has been 
claimed by some observers that arteriosclerosis is unusually common in gouty 
patients.’*:'® This association has been questioned by others and the issue re- 
mains unsettled, as does its relevance to the present problem. The arterial 
hypertension observed in this patient was mild and without demonstrable com- 
plication. 

The possibility of thrombosis or rupture of a preéxisting aneurysm of the 
vertebral artery was considered, but was rejected because of the absence of the 
characteristic history of intermittent symptoms of brain-stem and cerebellar 
disease and because of the normal cerebrospinal fluid examination."’ It is of 
interest that in none of the cases of intracranial vertebral aneurysm recently 
reviewed were the symptoms clearly aggravated by head or neck stress.'*:'” 

There is no direct evidence that the spondylitis present for so long a time in 
this patient was a contributing factor to his neurologic illness. It is conceivable 
that productive changes in and about the diseased intervertebral articulations, 
or resultant changes in spine mobility, might somehow predispose adjacent 
tissues to injury during manipulation. Yet in this case, demonstrable arthritis 
of the spine was evident only in the lower cervical, thoracolumbar and sacroiliac 
joints. The cervical spine was normally flexible and in its upper portion was 
unremarkable to roentgen-ray examination. 

We are left, therefore, with no reliable proof that this patient’s brain-stem 
injury was facilitated by any preéxisting vascular, metabolic or local joint disease. 

The Use of Vertebral Angiography: E-xamination of the course and size of 
the vertebral artery by contrast roentgenography has as yet had only restricted 
use, although the procedure is by no means a new one. Its application to cases 
of suspected medullary thrombosis will probably remain limitéd, for the tech- 
nic, whether by retrograde injection of the subclavian artery or by direct per- 
cutaneous injection, is difficult, and in patients with occlusive vascular disease 
it may carry considerable risk. The prolonged but slowly subsiding pain noted in 
the shoulder and arm of our patient following the diodrast injection directs atten- 
tion to one of the complications of this procedure when the blind percutaneous 
route to the vertebral artery is used. A similar pain, presumably due to injury to 
the brachial plexus or roots by the needle or the diodrast, was noted also in a 
patient of the series recently reported by Sugar and co-workers.”° 


SUMMARY AND CONCLUSIONS 


A case is described of the only reported survival from an uncommon and 
devastating accident—injury to the brain-stem following vigorous chiropractic 
manipulation of the head and neck. The resulting neurologic syndrome is at- 
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tributable to infarction of the lateral medullary plate secondary to thrombosis 
of the ipsilateral vertebral artery or one of its branches. The preéxisting rheu- 
matoid spondylitis and unproved gout in this patient are doubtful predisposing 
factors. 

The brain-stem injury in this patient and in two previously reported fatal 
cases of similar origin is presumably related to traumatic occlusion of a vertebral 
artery, for past experimental studies-have demonstrated a peculiar vulnerability 
of this vessel to compression when the head is over-extended and flexed to the 
opposite side. 
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XANTHOMATOUS BILIARY CIRRHOSIS: REPORT OF A CASE * 


By Gorpon F. Rosertson, M.D., and Gray Carter, M.D., 
Greenwich, Connecticut 


WHEN cutaneous xanthomatosis is associated with obstructive jaundice, un- 
less a metastatic process is proved, an exploratory laparotomy seems to be indi- 
cated. If there is an enlargement of the liver and spleen with a high blood 
cholesterol and hyperlipemia, the so-called xanthomatous biliary cirrhosis must 
be considered. 

According to Fuentes ' and Romano,’ this condition can be recognized clini- 
cally by means of the hypercholesterolemia and ether-extractible bilirubin, and 
surgery can thus be avoided. 

If surgical exploration is carried out, however, and no surgically-removable 
lesion is found, a biopsy of the liver is in order. One would expect, as Thann- 
hauser and Magendantz * did, to find on microscopic examination an obstruc- 
tion, possibly xanthoma, in the smaller bile passages. 

If none is found, one may be dealing with a pathologic condition, for which 
MacMahon * has suggested the term “pericholangiolitic biliary cirrhosis,” the 
pathogenesis of which is still not clear. The following case closely resembles 
those that he describes and those that have been reported as xanthomatous 
biliary cirrhosis. 


Case Report 


Six years and four months before her death on December 14, 1949, this 36 year 


old white married woman began to have jaundice, light stools and dark urine. A 
month later, a few small yellowish nodules appeared on her chin. Similar lesions 
accompanied by itching then developed on her hands and arms. Her first admission 
to the Greenwich Hospital for this illness was on January 20, 1944, five months after 
the onset of jaundice. 

During the preceding year, following the birth of her only child, she had lost 
20 pounds in weight. 

The family history was noncontributory. 

The past history included a chronic appendicitis, and myoma and retroversion 
of the uterus, for which an appendectomy, myomectomy and uterine suspension had 
been done two years before the onset of jaundice. 

Physical examination revealed a well nourished and well developed young adult 
white female with markedly icteric skin and sclerae but in no acute distress. The 
presence of xanthelasma was noted. The hands and chin were covered with soft 
yellowish raised lesions ranging in size from that of a millet seed to .5 cm. in diam- 
eter. The heart and lungs were normal. The liver was enlarged to three finger- 
breadths below the costal margin and was smooth, firm and nontender. The spleen 
was only slightly enlarged. 

Laboratory findings included a blood cholesterol of 330 mg. per cent, an icterus 
index of 100, an erythrocyte sedimentation rate of 25 mm. per 60 minutes, a red 
blood cell count of 3,830,000 and a white blood count of 4,550, with a normal differ- 
ential. Three weeks later a 17 per cent eosinophilia was reported. The urine re- 
vealed a faint trace of albumin, and the stools contained a small amount of bile. 
The galactose tolerance test was normal. The Kahn was negative. 


* Received for publication July 22, 1950. 
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A skin biopsy (figures 1 and 2) taken from the left forearm on January 24, 
1944, revealed xanthoma. The pathologist associated the skin lesion, the elevated 
cholesterol and the jaundice with a “manifestation of deranged fatty ester metabolism 
probably due to liver or gall-bladder disease.” 

The patient received sulfaguanidine, milk of magnesia, glucose infusions, and 
one transfusion of whole blood, and was given a high protein, high carbohydrate, 
low fat diet. She was discharged improved on the twenty-seventh day of hospitali- 
zation. A diagnosis of cholangitis was recorded. 

A month later, on March 10, she was admitted to the Presbyterian Hospital in 
New York City, with an increase in the jaundice and a spread of the skin lesions. 


Fic. 1. Skin biopsy, January 24, 1944, showing a xanthoma. 


Xanthomatous nodules were noted on the eyelids, ears, chin, palms, axillae and 
antecubital fossae. She had icteric skin and sclerae. The liver was found to be en- 
larged to the level of the iliac crest, and the spleen was felt two fingerbreadths below 
the costal margin. 

Laboratory studies showed a cholesterol of 916 mg. per cent, which rose to 1,150 
mg., then fell to 700 on the same admission. There was | to 3 plus bile in the urine, 
but no urobilinogen. A prothrombin time of 41.5 seconds was reduced on vitamin 
K therapy to 20.9 seconds. Serum alkaline phosphatase was 17.6 Bodansky units 
and later rose to 36.1. Serum protein was normal. Bilirubin was 4.5 mg. per cent. 
Total blood lipids were 1,830 mg. per cent. The cephalin flocculation was 1 plus. 
Duodenal drainage showed no B bile, no cholesterol crystals, no pigment granules. 
Intravenous hippuric acid test was normal. 

Surgical exploration on March 29 revealed an enlarged liver with many red 
patches but no apparent scarring. The gall-bladder was thin-walled and contracted, 
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and contained very little bile and no stones. The common duct was explored and 
irrigated by means of a T-tube. Hepatic bile from the T-tube showed normal cho- 
lesterol and solid matter concentrations. 

Histologic examination of a punch biopsy of the liver (figure 3) disclosed a 
well preserved lobular architecture with dilated intralobular capillaries. There were 
numerous plugs of bile pigment in the bile canaliculi. Groups of liver cells showed 
cloudy swelling and granular degeneration, with an increase of fibrous tissue and 
numerous mononuclear inflammatory cells in the portal spaces. No xanthoma cells 
were seen. 

The pathologist reported an obstructive jaundice with ascending cholangitis. 
The biopsy suggested that the peripheral deposits of lipoid and increase in cholesterol 
were secondary to the obstruction. 


Fic. 2. Skin biopsy (higher power), showing xanthoma cells with small 
nuclei and foamy cytoplasm. 


It was felt that the patient's hepatic difficulty lay in the excretory phases of her 
cholesterol metabolism, with blockage apparently between the hepatic sinusoids and 
the larger intrahepatic bile ducts. The liver appeared able to excrete hippuric acid 
and bilirubin but not cholesterol or phosphatase. 

The patient's postoperative course was good, and she was discharged on the 
thirty-sixth hospital day. 

During the course of the year following discharge there was continued improve- 
ment, with gradual disappearance of the jaundice and all the xanthomatous lesions 
but those of the eyelids. Annual cholesterol determinations were said to show im- 
provement. A low cholesterol diet was followed for one year only. 

She remained in fair health until October, 1948, 14 months before her death, 
when she began to have intermittent episodes of diarrhea, with 10 bowel movements 
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daily. About six months before her death she noticed swelling of the legs, followed 
a few days later by swelling of the abdomen. At about this time her menses ceased 
and polydipsia and polyuria were noted for a few days. 

Treatment with diuretics and liver extract failed to bring about improvement, 
and she was re-admitted to the Greenwich Hospital on July 10, 1949. 

Physical examination again revealed icteric skin and sclerae, with bilateral 
palpebral xanthomata, hepatosplenomegaly and evidence of ascites. 

Laboratory findings were as follows: hemoglobin, 7.5 gm.; red cell count, 
3,280,000; white count, 3,150, with a normal differential; icterus index, 35; total 
cholesterol, 172 mg. per cent, of which 88 mg. were free cholesterol and 84 mg. cho- 
lesterol esters. Total protein was 6.7 gm. per cent; albumin, 4.9 gm., and globulin, 


Fic. 3. Liver biopsy, March 29, 1944, showing dilated intralobular capillaries, marked 
round cell infiltration and a bile-filled canaliculus. No xanthoma cells. 


1.8 gm. Cephalin-cholesterol flocculation was 3 plus (48 hours). Prothrombin 
time was 33 seconds (control, 15 seconds). The stools were brown and contained 
bile. Bile was found in the urine. 

The sternal marrow was normal. Roentgenograms of the skull revealed normal 
findings. 

On intraheptol, methionine, choline, glucose infusions, and a high carbohydrate, 
high protein, low fat, low cholesterol diet, there was some general improvement and 
the patient was discharged on the thirty-first hospital day. 

The same treatment, together with as much yeast as she could tolerate, i.e., 
20 gm. daily, was continued at home. The patient recovered some strength and a 
moderate sense of well being. 

However, portal obstruction increased and the re-accumulation of ascites be- 
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came more rapid, so that during the last few months an abdominal paracentesis had 
to be performed about once a week and sometimes more often. 

During this time she developed a number of spider hemangiomata, most numerous 
in the upper anterior chest and neck, and a brownish discoloration of the skin with 
a vitiliginous area over the forehead. 

The serum albumin fell progressively until at the end it was 2.1 gm. per cent, 
while the globulin rose to 3.1 gm. A condition of anasarca, which was present 
terminally in varying degree, was attributed largely to the hypoalbuminemia. The 
cholesterol dropped to 137 mg. per cent, while the alkaline phosphatase remained 
slightly elevated, the final determination being 4.8 S.J.R. units 

The anemia became more marked despite the transfusions. 


Fic. 4. Liver autopsy, December 14, 1949, showing a distorted lobule with clumps of bile 
in the canaliculi. No xanthoma cells. 


During the last six weeks, gastrointestinal hemorrhages recurred with increasing 
frequency and severity, requiring repeated blood transfusions and re-admissions to 
the hospital. A pleural friction rub developed on the left, and there was evidence 
of pleural thickening and effusion. 

Her condition became progressively worse, and she finally lapsed into coma and 
died on December 14, 1949, six years and four months after the onset of her disease. 

Autopsy Findings: The important findings at autopsy were as follows: an en- 
larged liver, weighing 2,100 gm., an enlarged spleen, weighing 1,030 gm., and ab- 
dominal lymphadenopathy. 

Other pathologic features included esophageal varices, with hemorrhage, dilated 
submucosal veins throughout the gastrointestinal tract, bilateral bronchopneumonia, 
and fibrinopurulent pleuritis on the left. 
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The liver had a thickened capsule and an intensely green parenchyma which 
was studded with greenish yellow nodules varying in size from 2 to 3 mm. in diam- 
eter. The larger bile ducts appeared to be normal. 

The gall-bladder was shrunken and small. It was surrounded on three sides 
by liver, and contained a grayish pink mucopurulent material. 

On microscopic examination of the liver (figure 4), the irregular nodules of 
varying size, most of them without a central vein, were again seen. There were 
dilated sinusoids and, in some areas, clumps of bile in the canaliculi. At the peri- 
phery of the lobules the liver cells were swollen with bile pigment, and active de- 
generation was taking place in many of them. Encircling the liver lobules were 
broad bands of fibrous tissue with a varying degree of lymphocytic infiltration. Bile 
duct proliferation was not noted. 

The spleen contained several hemorrhagic infarcts. The increase in size was 
. due to overgrowth of the framework and the red pulp. 

Enlargement of the abdominal lymph nodes was due to hyperplasia of the reticulo- 
endothelial cells in which the cytoplasm was filled with bile pigment. 

Special stains of all the major organs failed to reveal the presence of iron. 


CoMMENT 


There are certain features of this case, and of the few similar ones reported 
as xanthomatous biliary cirrhosis, that suggest its relationship to a number of 
metabolic and endocrine disturbances. But the sequence of pathologic events 
is not clear. 

If one calls it a disorder of fat metabolism, which it may well be, the primary 
organ affected is still not established. In any disease of metabolism one would 
suspect liver involvement, and since jaundice usually precedes the development 
of cutaneous xanthoma it is not illogical to assign the primary role to this organ. 
On the other hand, of 55 cases of cutaneous xanthoma reported by Montgomery,° 
only eight had associated hepatic disease. 

Involvement of the reticuloendothelial system is suggested by the first case 
reported by Burger and Grutz. This was an 11 year old boy who had cutaneous 
xanthomatosis, high blood cholesterol and hyperlipemia, with hepatosplenomegaly 
but no jaundice. The reticuloendothelial system was outlined by deposits of 
lipoids, and there were large cells resembling those seen in Niemann-Pick disease. 

There are a number of traits in common with Gaucher's disease, but jaundice 
and ascites are rare in this condition, which usually begins insidiously in infancy 
or childhood. : 

Likewise, there is a resemblance to Hand-Schuller-Christian disease, in 
which there is a hepatosplenomegaly in association with hypercholesterolemia ; 
but there were no bony changes in the skull or exophthalmos, and diabetes insi- 
pidus, if present, was in mild form. 

A pancreatic factor is suggested by the close resemblance of xanthoma dia- 
beticorum in the early stage to xanthoma tuberosum. Romano? even describes 
a case of diabetes mellitus associated with xanthomatous cirrhosis. This author 
considers xanthomatosis a systemic metaplastic disease of the reticuloendo- 
thelial system, often of hereditary or familial character. 

The hereditary nature of xanthoma is stressed by Alvoord,* who made a 
study of 30 affected persons in a family. All had a lipemia which was inherited 
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as a simple autosomal dominant trait. More than half had a history suggesting 
disease of the coronary arteries. 

Thannhauser and Magendantz * have stated that the cirrhosis is an expression 
of a systemic disease, primary xanthomatosis, and that the essential change is 
the xanthomatous cell which in the liver causes narrowing of the bile ducts. 

Although the true nature of xanthomatous biliary cirrhosis remains obscure, 
its resemblance to a wide variety of diseases suggests that all of them may be 
related etiologically and, in fact, may be different expressions of the same patho- 
logic process. Further study may reveal a common denominator, throw more 
light on the metabolism of cholesterol, and yield a clue to the cause of a very 
common disease, namely, atherosclerosis. 

A high cholesterol has long been associated with coronary atherosclerosis. In 
fact, this condition has been produced experimentally in rabbits by feeding them 
a high cholesterol diet. 

Since the cause of xanthomatous biliary cirrhosis is unknown, the treatment 
is understandably disappointing. Lipotropic substances such as choline and 
methionine, and dietary measures, notably low fat and low cholesterol, and 
vitamins, especially vitamins K and B, may be of value. 

Lipotropic substances and external biliary drainage, used by Pollard, Eck- 
stein and Ransom‘ in a case similar to the one contained in this report, produced 
no outstanding effect in a 16 month period of observation. 

Lipocaic, the pancreatic hormone, has been shown by Huber, Brown and 
Casey * to prevent atherosclerosis in rabbits fed a high cholesterol diet. This 
hormone is also described by Dragstedt.° When administered to depancreatized 
dogs maintained on insulin, it restores the content of blood lipoids to normal 
and mobilizes the fat from the liver. 

However, its use in a case of xanthomatous biliary cirrhosis reported by 
Comfort, Shepard and Snell *’ did not affect the values for blood lipoids. 


SUMMARY 


A case of xanthomatous biliary cirrhosis is reported. Skin and liver biopsies 
were taken in the early stage of the disease, six years before the patient’s death. 
She was closely observed throughout her course, and an autopsy was performed. 

While the combination of xanthoma with this form of cirrhosis is rare, 
several features in common with a number of metabolic, endocrine and reticulo- 
endothelial diseases, suggest that many of these diseases may be related. 
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ORTHOSTATIC HYPOTENSION: REPORT OF A CASE REFRAC- 
TORY TO VASOCONSTRICTOR DRUGS; WITH OBSERVA- 
TIONS ON USE OF DESOXYCORTICOSTERONE, L- 
NOREPINEPHRINE, ACTH AND VASOPRESSOR 
POTENTIATING SUBSTANCES * 


By Epwin A. Crost, M.D., Sherman Oaks, California, and Herzt FRiEDLANDER, 
M.D., Sacramento, California 


In 1925, Bradbury and Eggleston’ reported a syndrome, previously un- 
described in medical literature, characterized by a fall in blood pressure in the 
erect position or on exertion, slow, unchanging pulse, decreased sweating, dimin- 
ished basal metabolic rate, intolerance to heat, increased reactivity to epinephrine, 
decreased reactivity to atropine, blood urea nitrogen at the upper limits of normal, 
and unchanging electrocardiogram during blood pressure drop. 

The exact etiology of orthostatic hypotension has remained obscure, despite 
40 or more case reports in the medical literature. The consensus favors a lesion 
in the central nervous system, probably located in the hypothalamus, which results 
in a diminution or loss of sympathetic outflow impulses from the cardioaccelerator, 
vasoconstrictor and diaphoretic centers.*: * 

The patient to be described is a classic example of orthostatic hypotension 
without compensatory tachycardia. There was no evidence of a demonstrable 


* Received for publication September 11, 1950. 
From the Medical Service, Wadsworth Hospital, Veterans Administration Center, 
Los Angeles, California. 

Reviewed by the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions of the authors are the result of their 
own study and do not necessarily reflect the opinion or policy of the Veterans Administration. 
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lesion in the hypothalamus to explain the symptoms, other than the loss of sympa- 
thetic nervous function. 

During hospitalization it was thus possible to study the effects of vasopressor 
substances, desoxycorticosterone, adrenocorticotropic pituitary hormone, /-nor- 
epinephrine and vasopressor potentiating substances on a subject devoid of nor- 
mal vasomotor control. The results of these observations are presented below. 


Case Report 


A 52 year old white male of Italian birth was admitted to Wadsworth General 
Hospital on January 28, 1949, from the Los Angeles Veterans Administration Domi- 
ciliary with complaints of recurrent attacks of syncope in the erect position, weakness, 
inability to sweat, and easy fatigability since 1945. 

Present Illness: In one week of March, 1944, he gave two one-pint blood trans- 
fusions. In April, 1945, the patient developed progressive fatigue on exertion, weak- 
ness and dizziness. In June, 1945, he had several episodes of fainting while stand- 
ing. A private physician in Brooklyn, New York, treated the patient for probable 
coronary thrombosis and kept him in bed for five weeks, although an electrocardio- 
gram was described as showing no evidence of myocardial infarction. He was un- 
able to continue working as a clothing presser in a garment factory following his 
hospitalization. In 1946, seeking improvement in a warmer climate, the patient 
drove to California, without mishap. Because of a recurrence of syncope in the 
erect position, he was hospitalized at the U. S. Naval Hospital, Corona, California, 
December 12, 1946, where he was found to have marked orthostatic hypotension. 
Records from the latter institution revealed that ephedrine, in doses of three-eighths 
of a grain five times daily, was ineffective in maintaining his blood pressure. Al- 
though Addison's disease was excluded as an etiologic factor, the patient was given 
desoxycorticosterone acetate, 5 mg., three times weekly, and extra sodium chloride. 
After several weeks, the patient developed hypertension in the supine position, aver- 
aging 162 mm. Hg systolic and 100 mm. diastolic, and was able to stand for several 
hours maintaining a blood pressure of 60/40. He was discharged as improved June 7, 
1947, on maintenance of desoxycorticosterone acetate and sodium chloride. 

He was admitted to the Los Angeles Veterans Administration Center Domiciliary 
on June 10, 1947. The admitting medical officer was unable to obtain a blood pres- 
sure in the upright position, and the patient admitted that he had not been using his 
medication. Essential laboratory data found to be within normal limits included an 
electrocardiogram, serologic test for syphilis, chest roentgenogram, fasting blood sugar 
and blood cholesterol. The urine showed 1 plus albumin, with three to five granular 
casts per high power field; blood sodium chloride was 412 mg. per cent; non-protein 
nitrogen was 18 mg. per cent; basal metabolic rate was minus 20. 

He was treated with desoxycorticosterone acetate,* 10 mg. twice a week, and 
sodium chloride, 1.0 gm. three times a day. By July, 1947, his standing blood pres- 
sure was maintained for short intervals at 98/90, and blood sodium chloride had risen 
to 528 mg. per cent. The patient was able to tolerate several convalescent furloughs 
at home, although he had occasional fainting spells when he stood for any great length 
of time. An electroencephalogram on October 12, 1948, revealed moderate diffuse 
cortical abnormality consistent with epilepsy. He was given dilantin sodium, gr. 
1.5 twice daily, without benefit in preventing episodes of syncope in the erect position. 
In December, 1948, on numerous occasions the patient became faint while sitting in 
his wheel chair. He was sent to Wadsworth General Hospital for observation. 


* A commercial preparation of 11-desoxycorticosterone acetate in sesame oil, containing 
5 mg. per c.c., was employed. 
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Past History: The past history was essentially negative except for pneumonia 
in 1917. The patient was childless, although married for many years. His mother 
had died of hypertension. 

Physical Examination: The patient was a mild mannered, well developed and 
nourished gray-haired middle-aged white male, who appeared lethargic, but was co- 
operative and oriented. Physical examination on admission was negative except for 
grade I retinal arteriosclerotic changes, hyporeflexia, and dry smooth skin. The 
blood pressure was: supine, 166/110; sitting, 122/86; standing, 0/0. While standing 
the patient exhibited muscular twitching and slumped to the floor. His pulse re- 
mained constant at 72. 

Laboratory Studies on Admission: The red cell count was 3,900,000; hemoglobin, 
78 per cent; sedimentation rate, 16 mm. The white cell count was 10,000; differential 
count showed 72 per cent neutrophils, 21 lymphocytes, one monocyte, and six eosino- 
phils. The blood urea nitrogen was 19 mg. per cent and 22 mg. per cent. Fasting 
blood sugar was 75 mg. per cent. Basal metabolic rate was minus 16 and minus 18. 
Cardiolipin serologic test for syphilis was negative. The serum sodium was 357 
and 387 mg. per cent. Serum chloride (as sodium chloride) was 554 and 568 mg. 
per cent. Urinary 24 hour 17-ketosteroid excretion was 8.5 mg. Protein bound 
serum iodine was 5.0 and 5.2 micrograms per cent. Urinalysis showed occasional 
white blood cells and hyaline casts. Serum cholesterol was 231 mg. per cent, with 
cholesterol esters 187 mg. per cent. Total serum protein was 7.41 mg. per cent. 
Albumin-globulin ratio was 1.4. The chest roentgenogram, flat roentgen-ray film of 
the abdomen, and skull roentgen-ray series were within normal limits. Electro- 
cardiographic studies with unipolar leads revealed evidence of myocardial changes. 

Lumbar puncture revealed a pressure of 90 mm. of water, clear fluid; the Was- 
sermann test, colloidal gold, protein, globulin and cell count were within normal 
limits. 

Electroencephalogram showed diffuse cortical changes consistent with cerebral 
anoxemia secondary to orthostatic hypotension. 

The Kepler-Power water deprivation test was negative. 
Oral one dose, three hour glucose tolerance test was within normal limits. 
Further Clinical Study: Tilt table test on February 8, 1949: 


BP vp EKG |  Eyegrounds Sensorium 
Supine 110/80 80 3cm. Neg. Veins congested | Clear 
Head down 30° | 160/110 80 3cm. Neg. Veins dilated Clear 
and congested 
Head up 30° 80/60 80 4cm. Neg. Veins full Clear 
Head up 45° 65/55 | Weak, | Unable Neg. Veins thin, Lethargic, 
thready to fundus pale dizzy 
82 obtain 
Head up 80° 0/0 Unable | Unable Gross | Arterioles and | Gross muscular 
to to muscle venules thin twitchings; 
obtain obtain | twitchings| and pale syncope 


Pressure on each carotid sinus did not alter heart rate or blood pressure or 
electrocardiogram in supine or sitting position. 

In order to test sensitivity to epinephrine, 0.01 mg. was injected intravenously 
while the patient was supine. The blood pressure rose from a control of 98/60 to 
240/130 in one minute and remained elevated, returning to the previous level in 20 
minutes. The pulse also rose to over 160, paralleling the blood pressure in returning 
to resting level. 
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Atropine (gr. 1/150) was injected subcutaneously with no appreciable change in 
blood pressure or pulse during a period of 30 minutes. 

The patient was hyperventilated for three minutes in the supine position, with 
no significant change in blood pressure, pulse or sensorium. 

A cold pressor test revealed a slight rise in blood pressure with an unchanging 
pulse in the supine position. 

Clinical Course with Result of Treatment: Bandaging of the lower extremities 
with elastic bandages alone and in combination with a tight abdominal binder (Kerr- 
Langen belt) did not prevent a marked fall in blood pressure and syncope in the 
erect position. 

The patient was given 10 mg. of Paredrine * intravenously and the blood pres- 
sure rose from 130/95 to 220/150 within 30 seconds in the supine position; however, 
on standing, the blood pressure fell to an imperceptible level. Paredrine, 200 mg., 
was given orally on three occasions, following which the blood pressure rose rapidly 
to high levels and the patient was able to stand for periods up to one hour. How- 
ever, the response varied each time and this medication was not considered to be of 
value in maintaining the patient over a prolonged period. Following each oral ad- 
ministration of Paredrine, urine was saved for three hour periods and analyzed for 
traces of the drug. it was found that the concentration in the urine was markedly 
reduced in this patient as compared to normal excretion following oral administra- 
tion. Consequently, it was assumed that Paredrine was metabolized in an abnormal 
manner in this patient. 

Neosynephrine + (10 mg.) was injected intramuscularly and a marked rise in 
blood pressure occurred similar to the rise produced by epinephrine and Paredrine 
when they were given intravenously. Neosynephrine was then given orally in single 
doses up to 110 mg. every morning. There was a variable response to therapy, and 
the patient was still unable to tolerate the erect position. 

MacLean’s head-up position,* using 18 inch blocks under the head of the patient's 
bed, was instituted for a three week period without elevation of the blood pressure 
level. 

Because of previous success with desoxycorticosterone acetate in oil (DCA), 
as reported in the literature, in treating orthostatic hypotension,**: ** and be- 
cause of its effect in elevating the blood pressure in this patient previously, it was 
decided to reinstitute this therapy as follows: Before treatment, blood volume studies 
in the supine position with Evans blue dye yielded a blood volume of 6,600 c.c. (cal- 
culated blood volume was 6,650 c.c.).t 

The patient was given 12 gm. of sodium chloride daily for two weeks without 
an increase in blood pressure. Blood volume studies were repeated in the supine 
position while the patient was on sodium chloride therapy, and the blood volume was 
7,000 c¢.c. 

On May 17, 1949, treatment with desoxycorticosterone acetate in oil was begun. 
The patient received 5 mg. of the drug intramuscularly up to three times daily. 
After one week of treatment the patient felt less fatigued. He developed a hyper- 
tension up to 224/142 in the supine position. He was able to maintain his blood 
pressure for several minutes in the erect position and for several hours in the sitting 
position. An electrocardiogram on June 19 was abnormal, showing S-T segment 
depression and inversion of T waves in Leads I, Il, aVy, Vs, Vs. Vs and Vs, and 
was interpreted as indicative of marked myocardial changes consistent with hypo- 
potassemia. The serum potassium at this time was 14 mg. per cent and serum sodium 


* Paredrine hydrobromide, Smith, Kline, and French Laboratories, Philadelphia. 
+ Neosynephrine, Winthrop-Stearns, Inc., New York, N. Y. 
t Blood volume studies performed by Abraham Schneiderman, M.D., former medical 


resident at Wadsworth General Hospital. 
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was 309 mg. per cent. Desoxycorticosterone acetate was discontinued and oral po- 
tassium was administered, and the electrocardiogram on July 12 revealed a return 
of S-T segments in Leads I, aV,, Vs, Vs and V; to the baseline. 

In July the patient was maintained on 5 mg. desoxycorticosterone acetate and 
9 gm. of sodium chloride daily. On this regimen he was able to sit for long periods 
without becoming faint, but was unable to stand for more than several minutes with- 
out fainting. There was no evidence of myocardial insufficiency. 

A U. S. Navy antiblackout (“G”) suit was then obtained and all medication was 
discontinued. Upon adequate inflation of the suit there was no change in blood 
pressure, and the patient developed hypotension and syncope when he attempted to 
stand. This differs from the findings of Stead and Ebert,** who observed that the 
application of external hydrostatic pressure (by standing their patients in water up 
to the level of the heart) prevented a fall in blood pressure. 

Since Selye,2° Symington and Goodall ** and others have reported vascular le- 
sions following the prolonged use of desoxycorticosterone and related steroids, we 
attempted to find a pressor substance which might be equally effective and yet not 
produce severe vascular changes. Goldenberg et al.'*:'® have demonstrated that 
l-norepinephrine is an effective substance in maintaining arterial pressure in the acute 
hypotension associated with thoracolumbar sympathectomy. Accordingly, it was 
felt that /-norepinephrine might be of value in supporting the blood pressure in this 
patient. He was given .01 mg. /-norepinephrine * intravenously in the supine posi- 
tion and his blood pressure rose to 270/130 for several minutes; hypotension re- 
turned when the erect position was assumed. On several occasions the patient was 
infused with an aqueous solution of /-norepinephrine intravenously. However, on a 
relatively constant infusion level of .02 to .03 mg. per minute, given over a 30 minute 
period while the patient was standing, the blood pressure dropped from 150/110 to an 
unobtainable level. Because of the variable response obtained, it was thought that 
no further advantage would be realized with a preparation of /-norepinephrine in oil 
as opposed to an intravenous aqueous infusion. 

The possibility that the patient’s hypotensive reflexes were hyperactive was sug- 
gested, and the use of intravenous procaine was recommended ** in an attempt to 
alter reflex pathways. Five hundred milligrams of procaine were given intravenously 
on several occasions, without any change either subjectively or on the blood pressure. 

It has been shown that the antihistamine compounds enhance the pressor response 
to epinephrine. The mode of action is not clearly understood. Yonkman et al.** 
have postulated that pyribenzamine might inhibit amine oxidase or tyrosinase. Haley 
and Harris '* have shown that the antihistaminic drugs, not related to acetylcholine, 
have a vasoconstrictor action on the precapillary sphincters of the mammalian capil- 
lary bed. Chen and Russell ** have suggested the blocking of vasodepressor re- 
ceptors as a possible mode of action of the antihistaminic compounds. Sherrod et al.** 
believe that the antihistamine drugs diminish or block vagal cardioinhibitory impulses. 

Our patient was given varying doses of Benadryl f intravenously. Seventy-five 
milligrams of this drug intravenously raised the blood pressure from 110/80 in the 
supine position to 150/110. This pressure was maintained for about 40 minutes but 
dropped immediately when the patient attempted to stand. Benadryl was then given 
isitravenously in combination with /-norepinephrine and Paredrine, but no potentiating 
effect on these pressor substances was noted. 

Secker **- 8° has demonstrated that the adrenal cortex is involved in the forma- 
tion of adrenergic transmitter. Meier and Bein ** claim that the adrenals discharge 
into the blood stream one or more substances essential for the pressor action of epi- 


* The /-norepinephrine was supplied by Dr. M. L. Tainter, of the Sterling Winthrop 
Research Institute. 
+ Diphenhydramine HCl, Parke, Davis &-Co., Detroit, Michigan. 
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nephrine. Because of the above work, this patient was treated with adrenocortico- 
tropic hormone * for a two day period. The initial dose of 50 mg. of ACTH pro- 
duced a normal eosinophil response. Subsequently, ACTH was given in a dosage 
of 20 mg. every six hours for a 36 hour period, without a change in reflex vasomotor 
response. At the height of ACTH activity an infusion of /-norepinephrine was 
given but no synergistic response was demonstrated. 

It was decided to discharge the patient on a maintenance dose of desoxycorti- 
costerone acetate; accordingly, he was placed on 5 mg. of the drug daily. While 
on this dosage, he began to retain fluid, manifested by a weight gain of 12 pounds 
in one week. Desoxycorticosterone was reduced to 2.5 mg. daily. The patient was 
also given supplementary potassium. He has been seen at intervals during the past 
eight months, and is able to be up in a wheel chair for long periods of time without 
untoward effects. 


CONCLUSION 


A patient with marked orthostatic hypotension without tachycardia was ob- 
served over a period of three years. It was not possible to maintain the blood 
pressure within a physiologic range in the erect position with sympathomimetic 
vasoconstrictor drugs (Paredrine,”'® epinephrine,** neosynephrine *), me- 
chanical devices * (abdominal binder, leg bandages, and a U. S. Navy antigravity 
suit), or by posture (Maclean's head-up position ).* 

l-norepinephrine was given by constant intravenous infusion without main- 
taining the blood pressure above the syncope level in the erect position. Intra- 
venous procaine did not inhibit vasodepressor (hypotensive) reflexes. A vaso- 
pressor potentiating substance (intravenous Benadryl) was administered, with a 
transient moderate rise of blood pressure in the erect position. When adminis- 
tered simultaneously intravenously with Paredrine or /-norepinephrine, Benadryl 
had no synergistic effect. 

Pituitary adrenocorticotropic hormone was administered intramuscularly in 
order to supply adrenal cortical epinephrine-potentiating factors (adrenergic 
transmitter). There was no response on short range therapy (three days) alone, 
or in combination with /-norepinephrine. 

Desoxycorticosterone acetate in oil was administered intramuscularly at vari- 
ous times in a three year period to elevate and maintain the blood pressure above 
the syncope level in the sitting and standing position. However, some of the other 
effects of prolonged administration of desoxycorticosterone acetate became mani- 
fest." '% 14, 20, 21,22 These consisted of a diastolic hypertension over 110 mm. 
in the supine position, electrocardiographic evidence of myocardial changes con- 
sistent with hypopotassemia and left ventricular enlargement, decrease in the 
levels of serum potassium, and subjective complaints of frequent headache and 
giddiness. 


SUMMARY 


1. A case is presented of marked orthostatic hypotension without tachycardia, 
with clinical findings suggesting a lesion in the hypothalamus involving the vaso- 
constrictor, cardioaccelerator and diaphoretic centers. 

2. Vasoconstrictor sympathomimetic drugs were ineffective in controlling the 
blood pressure fall in the erect posture in this patient. 


* ACTH was supplied by G. D. Searle & Lo., Chicago, Illinois. 
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ineffective in preventing postural fall in blood pressure. 
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3. l-norepinephrine, ACTH and vasopressor potentiating substances were 


4. Desoxycorticosterone acetate in oil was given over a three year period, 


with the production of hypertension in the supine position and only partial relief 
in preventing the orthostatic fall in blood pressure while the patient was in the 
sitting position. 
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THE ANTIANEMIC FACTORS CONCERNED IN MACROCYTIC 
ANEMIAS 
THE intensive investigations of the past two decades have not only revo- 
lutionized the treatment of the macrocytic anemias, but they have revealed 
the nature of some of the substances concerned in hemopoiesis and have 
given at least an indication of some of the biochemical reactions involved.' 
The function of these substances is by no means restricted to maintaining 
normal hemopoiesis. They are essential for the metabolism of all the body 
cells and indeed for the life and growth of all classes of living organisms. 
Much of what is known about them and even the practicable methods for 
their detection and assay are dependent upon a study of their activity in 
cultures of suitable species of bacteria. 

The first important contribution was furnished by the well known work 
of Castle and his associates. Some substance present in certain foods such 
as muscle meat, a thermostable “extrinsic factor,” combined with a thermo- 
labile “intrinsic factor” present in normal gastric juice but absent or greatly 
diminished in pernicious anemia, produces a mixture which brings about 
normal hemopoiesis when administered orally to patients with pernicious 
anemia. The reliability of this observation is securely established. The 
substance directly exerting this effect, the “antipernicious anemia factor,” 
as is well known, is present in relatively high concentration in normal mam- 
malian liver but absent from the liver in severe pernicious anemia. 

Intrinsic factor alone is ineffective, however administered. The earlier 
attempts to secure extracts of extrinsic factor active on parenteral admin- 
istration were unsuccessful (although this has since been accomplished ).* 
It was assumed, therefore, that the active substance in liver was a distinct 
and different substance, produced by the interaction of the extrinsic and 
intrinsic factors. Since the activity of incubated mixtures of extrinsic factor 
and gastric juice is destroyed by heating, whereas the active principle in 
liver is thermostable, it seemed probable that some elaboration of the latter 
occurred after absorption, presumably either in the intestinal mucosa or in 
the liver itself. For this, however, there was no direct proof, since these 
substances had not been isolated and their chemical composition was not 
known. 

The next major advance was the isolation and synthesis of folie acid 
(pteroylmonoglutamic acid), although the earlier observations regarding 

1 Girdwood, R. H.: Analytical review: _ interrelationships of factors that influence 
the megaloblastic anemias, Blood 7: 77-93, 1 

2 Gardner, F. H., et al.: Observations on :™ etiologic relationship of achylia gastrica 
to pernicious anemia ; hematopoietic activity in pernicious anemia of beef muscle extract 


containing food (extrinsic) factor upon intravenous injection without contact with gastric 
(intrinsic) factor, J. Lab. and Clin. Med. 34: 1502-1511, 1949. 
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this were temporarily confusing.’ The indispensability of folic acid for 
normal hemopoiesis and the development of severe macrocytic anemia in its 
absence are thoroughly established. It was quickly evident, however, that 
folic acid does not correspond to any of Castle’s factors. Since folic acid 
causes an excellent initial hematological remission in pernicious anemia, 
it was suggested that folic acid might be the substance directly concerned 
and that the factor in liver served to make folic acid available in effective 
form.* 

In natural foodstuffs folic acid is present largely as conjugates which 
appear to be inactive until they are split by specific enzymes, conjugases, 
present in certain body tissues. Such foods supply the need for folic acid 
in normal persons, but when administered to patients with pernicious anemia 
they were apparently not adequately utilized. The presence of substances 
inhibiting these enzymes in foods containing folic acid conjugates casts some 
doubt on the conclusions which might be drawn from this observation. 

It was soon found that folic acid is inert in preventing or arresting the 
neurologic degenerations in pernicious anemia and sometimes the glossitis. 
Furthermore folic acid does not maintain a hematologic remission indefi- 
nitely. Relapse occurs after a year or more, while under treatment. Al- 
though a second briefer remission may often be obtained by a large increase 
in dose, a “mass action” effect, the appearance of grave neurologic dis- 
turbances usually terminates the experiment at this point. Potent liver 
extract will then arrest the neurologic disturbances promptly.’ Folic acid, 
therefore, cannot replace the factor in liver in pernicious anemia, and the 
primary function of the latter cannot be merely to make folic acid available, 
although it may also serve to do this. 

The isolation of vitamin Biz has greatly facilitated these studies by pro- 
viding another of these substances in pure and identifiable form.** It ap- 
pears to be identical with Castle’s extrinsic factor, although it probably may 
occur in natural sources in the form of conjugates. It has been demonstrated 
by microbiological assay in the various natural sources of extrinsic factor, 
and like the latter is very poorly absorbed from the gastrointestinal tract by 
patients with pernicious anemia unless administered with intrinsic factor. 

Vitamin Biz is also substantially identical with the active principle of 
liver. As thus far observed, therapeutically it precisely duplicates the action 
of potent liver extracts. Both are highly effective on parenteral injection 
but are poorly absorbed by patients with pernicious anemia unless intrinsic 

‘Jukes, T. H., and Stokstad, E. L. R.: Pteroylglutamic acid and related compounds, 
Physiol. Rev. 28: 51-106, 1948. 

*Welch, A. D., et al.: Ineffective utilization of pteroylglutamic (folic) acid in per- 
nicious anemia, J]. Biol. Chem. 164: 787, 1946. 

5 Vilter, R. W., et al.: Studies on the relationships of vitamin Bi, folic acid, thymine, 
uracil, and methyl group donors in persons with pernicious anemia and related megaloblastic 
anemias, Blood 5: 695-717, 1950. 

—_ Strauss, M. B.: Vitamin Bi: and pernicious anemia, New England J. Med. 243: 187, 


7 Girdwood, R. H.: Vitamin By: and related factors. A clinical and experimental review, 
Edinburgh M. J. 57: 72-109, 1950. 
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factor is also administered. These observations suggested that extrinsic 
factor and the liver factor are identical, both vitamin Biz, and that intrinsic 
factor functions solely by making this available,* either by protecting it from 
destruction by intestinal bacteria‘or more probably by facilitating its absorp- 
tion. Biz is present in significant amounts in the feces in pernicious anemia 
(about 5 wg. per day), presumably synthesized by intestinal bacteria, but 
it can not be absorbed by the lower bowel.” 

There is, however, some evidence that Biz does undergo some change 
during or after absorption. Ternberg and Eakin *® observed that Biz be- 
comes inactive in microbiological assays when incubated with gastric juice, 
but its activity may be restored by heating or enzymatic digestion which 
destroys intrinsic factor. Ross "' found that if Biz is given parenterally to 
patients with pernicious anemia, it can be detected in the circulating blood 
for a short time in microbiologically active form. The blood then lost this 
activity, but this could be restored by heating the diluted serum. 

Lajtha and associates ‘* reached similar conclusions from a study of cul- 
tures of bone marrow cells from patients with untreated pernicious anemia. 
Neither Bi. nor intrinsic factor separately exerted any effect on these cul- 
tures, but in combination they stimulated the maturation of the megaloblasts. 
Serum of normal subjects exerted a similar effect, whereas serum of un- 
treated cases of pernicious anemia had an inhibitory action. If Biz was 
administered parenterally to such patients, their serum stimulated matura- 
tion of the cells, like normal serum. Lajtha concluded that Biz must have 
combined with “intrinsic factor” present in the body tissues or fluids in order 
to have acquired such activity. 

Horigan, Jarrold and Vilter * drew contrary conclusions from experi- 
ments of a different type. The injection of small doses of Biz into the bone 
marrow in pernicious anemia stimulated a maturation of the cells which 
was limited to the vicinity of the injection, whereas folic acid and citrovorum 
factor did not do so in the doses employed. 


Both folic acid and citrovorum factor stimulated maturation of the cells. 


in Lajtha’s cultures without Biz, but this is not surprising in view of the 
initially potent effect of these substances in vivo. 
As in the case of vitamin K, several (at least four) distinct but closely 


® Berk, L., Castle, W. B., et al.: Observations on the etiologic relationship of achylia 
gastrica to pernicious anemia. X. Activity of vitamin Bi as food (extrinsic) factor, New 
England J. Med. 239: 911, 1948. 

® Girdwood, R. H.: The intestinal content in pernicious anemia of factors for the growth 
of Streptococcus faecalis and Lactobacillus leichmanii, Blood §: 1009-1016, 19: 

10 Ternberg, J. L., and Eakin, R. E.: Erythein and —— and their relation to the 
antipernicious anemia principle, J. Am. Chem. Soc. 71: 3858, 1 

11 Ross, G. I. M.: Vitamin Bis assay in body fluids, Stare "66: 270, 1950. 

12 Callender, S. T., and Lajtha, L. G.: On the nature of Castle’s hemopoietic factor, 
Blood 6: 1234-1239, 195i. 

8 Horrigan, D., Jarrold, T., and Vilter, R. W.: Direct action of vitamin By upon 
human bone marrow. The effect of instillation of vitamin By and folic acid into the bone 
marrow as studied by nucleic acid staining techniques, J. Clin. Investigation 30: 31-36, 1951. 
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related substances exert the activity of the original vitamin Biz, which has 
been termed cyanocobalamine ** because it contains a cyanide group. In the 
variants this is replaced by an hydroxyl or a nitrite group or it is eliminated 
entirely. Although these forms may differ somewhat in microbiological 
assays, they appear to be equally potent in pernicious anemia and differentia- 
tion at present has no therapeutic significance. 

Vitamin Biz is one of the most potent biochemical substances known. 
In bacterial cultures it may be active in concentrations of one part in a hun- 
dred billion and in man three micrograms may exert a demonstrable effect. 
One U.S.P. unit of liver extract is equivalent to about 2.3 micrograms. One 
gram would be ample to secure and maintain an adequate remission for a 
year in more than a thousand cases of pernicious anemia on a generous 
dosage. 

Less is known regarding the nature of the intrinsic factor. Glass, Boyd 
et al.’® isolated from normal gastric juice a “glandular mucoprotein” in rela- 
tively pure state, which in doses of 100 to 200 mg. markedly potentiated 
the effect of Biz when administered orally to nine cases of pernicious anemia. 
It is secreted by the mucous cells in the necks of the glands in the fundus and 
corpus of the stomach, and its activity corresponded approximately to that 
expected of the volume of gastric juice from which it was isolated. Its 
distribution, physical and chemical properties are like those of intrinsic factor. 
The manner in which it acts (enzymic?) was not demonstrated, but they 
doubt that it combines stoichiometrically with Bis, since within limits an 
increase in the dose of either substance compensated for a deficiency of the 
other. 

Knowledge concerning the exact role these substances play in cellular 
metabolism is fragmentary, and the current theories are highly speculative. 
Much of what is known is based on microbiologic assays which are subject 
to technical errors and are not strictly specific. There is considerable evi- 
dence, however, that these substances function as enzymes in the synthesis 
of nucleic acid."*° It now seems probable that folic acid is not itself active, 
but that it furnishes the substrate for the formation of folinic acid, the citro- 
vorum factor. The latter appears to be concerned in an early stage of the 
synthesis, facilitating the formation of pyrimidines such as thymine from 
amino acids and other simple materials. Biz appears to be active in a later 
stage, in the synthesis of nucleosides such as thymidine from pyrimidines 
and purines. Abnormalities in the distribution of ribonucleic acid in the 


primitive erythroblasts in pernicious anemia have been described." 
If a folic acid antagonist like aminopterin is administered to a patient 


14 Brink, N. G., et al.: Vitamin B,-—identification as a cyano-cobalt co-ordination com- 
plex, Science 112: 354, 1950. 

18 Glass, G. B. J., et al.: Relationship of glandular mucoprotein from human gastric 
juice to Castle’s intrinsic antianemia factor, Science 115: 101-108, 1952. 

16 Stokes, J. L.: Substitution of thymine for “folic acid” in the nutrition of lactic acid 
bacteria, J. Bact. 48; 201, 1944, 
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with pernicious anemia, Biz is no ionger effective.’ This inhibition is rela- 
tively little affected by administering folic acid but is eliminated by citro- 
vorum factor."* It seems unlikely that aminopterin has a direct antagonistic 
effect on Biz. It is more probable that it interrupts the chain of reactions 
at an earlier stage, possibly by preventing the formation of citrovorum factor, 
thus cutting off the supply of “semifinished products” on which Biz operates. 
Their production would be resumed after citrovorum factor was adminis- 
tered, and Biz would then find materials on which its activity can be exerted. 
Theoretically, therefore, citrovorum factor should be the ideal antidote for 
aminopterin poisoning. 

These relationships are manifestly complex and poorly understood. 
Both folic acid and Biz are required for normal hemopoiesis. Lack of either 
results in a megaloblastic type of bone marrow and a macrocytic anemia, and 
neither will adequately compensate for lack of the other. Other substances 
still inadequately identified, such as possibly the Wills factor, are probably 
also essential. Norwegian investigators have described in pernicious 
anemia a diminution of prothrombin, and a macrocytosis associated with a 
pathologic type of hemoglobin resembling the fetal type, which are not af- 
fected by Biz or folic acid, singly or in combination, but which revert to 
normal if crude liver extracts are administered. 

From the therapeutic standpoint, Biz in any of its forms and potent 
refined liver extracts are equivalent. Biz is highly effective on parenteral 
injection, and 10 wg. per day is a generous optimum dose during the first 
week of treatment. Much larger quantities are harmless but wasteful, as 
up to 98 per cent of the excess may be excreted in the urine within 24 hours. 
Biz given orally is poorly and uncertainly absorbed in pernicious anemia, 
but if given with adequate intrinsic factor, it is usually effective in a dose 
five to 10 times the parenteral dose. Parenteral injections are more de- 
pendable and preferable whenever feasible. If the diet is reasonably ade- 
quate, folic acid does not potentiate Biz; it is unnecessary but not harmful. 
Folic acid alone in pernicious anemia is inadequate and dangerous because 
of the risk of neurologic degenerations. On the other hand, in the macro- 
cytic anemias resulting from dietary insufficiency, pregnancy, sprue and 
other disturbances of intestinal absorption, in which neurologic degenerations 
almost never occur, folic acid may be highly effective, even in some cases 
which are refractory to Biz. An accurate diagnosis is obviously essential 
for the rational treatment of these disorders. The precipitate administration 
of these potent agents before a diagnosis has been made makes this virtually 
impossible later. 

17 Meyer, L. M., et al.: Studies in pernicious anemia patients treated with liver extract 
and folic acid antagonists, Am. J. M. Sc. 218: 197, 1949. 

18 Ellison, R. R., et al.: Effect of citrovorum factor in pernicious anemia, Proc. Soc. 
Exper. Biol. and Med. 76: 366, 1951. 

1 Owren, P. A.: Is Bie the complete therapeutic answer in pernicious anemia? Proc. 


Internat. Soc. Hematology, Third Congress, Aug. 21-25, 1950-1951, Grune and Stratton, 
New York, p. 22-24. 
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Nerve Impulse: Transactions of the First Conference, March 2-3, 1950, New York, 
N. Y. Editor: Davin NacHMANsoHN. 159 pages; 15.5 x 23.5 cm. Josiah 
Macy, Jr. Foundation, New York. 1951. Price, $3.00. 


The Macy Foundation is breaking new scientific ground in its Conference Pro- 
gram, which now includes thirteen discussion groups. Dr. Frank Fremont-Smith, 
its Medical Director, indicates the objective of this program in his description of the 
purpose of this first meeting of the group studying the nerve impulse. 

The Foundation is interested not only in furthering knowledge concerning the 
nerve impulse, but also in investigating the broad aspects of the problem of com- 
munication and of integration. . . . One of the greatest needs today is a reintegration 
of science, now artificially fragmented by the isolation of the several disciplines or 
specialties.” 

In order to further this reintegration of science the study group brings together 
a small number of experts interested in (1) the electrical and physical aspects of nerve 
activity, presented by Dr. Harry Grundfest, (2) the biochemical approach to the 
problem, discussed by Dr. J. H. Quastel, (3) the contributions of comparative physi- 
ology, reviewed by Dr. C. Ladd Prosser, (4) the results of histological studies, de- 
scribed by Dr. David Bodian, and (5) the permeability of the nerve membrane for 
ions, outlined by Dr. Henry B. Steinbach. In each section of the subject discussion 
quickly becomes general, with question and answer in the manner of the Socratic 
dialectic. Much of the flavor of the original give and take is preserved in the report, 
but there are notable lapses. Although the editor had opportunity to smooth the 
English by later consultation with the participants, the argument often becomes 
decidedly rough-and-tumble, with questions asked that have no answers, and answers 
given to questions which have disappeared from the text. A further element of con- 
fusion is caused by a regrettable number of solecisms. 

In spite of these blemishes, partly inseparable from extemporaneous scientific 
speech, the argument has power and life. The reader is carried through vigorous 
discussions of a long array of topics. They include a consideration of the reliability 
and limitations of electronic instrumentation, of the modification of phenomena in 
the very process of study, of spontaneous activity in single nerve cells, and of syn- 
chronization of activity in groups of cells, of the use of intracellular electrodes, by 
which the action potential is shown to be greater than the injury potential, of the 
role of the sodium ion in causing this reversal of potential across the nerve membrane 
during activity, of the enzyme systems of nerves and the effect of drugs upon them, 
of the réle of acetylcholine and of vitamins in conduction, and in transmission across 
the synapse, of centralization and cephalization in invertebrate nervous systems, and 
the development in them of summation, facilitation and inhibition, of nerve cell topog- 
raphy and internal structure, with discussion of the rdéle of nodes of Ranvier in 
“saltatory” conduction, of types of synaptic junctions, and of the mechanism of ion 
movement through the membrane, and accumulation within the nerve cell. 

In his own contributions to the discussions the editor intimates that the concept 
of chemical transmitters of activity from cell to cell has been abandoned. The reader 
should be warned that many investigators, including some members of this discussion 
group, have not forsaken the original Loewi viewpoint. It has, indeed, been strongly 
supported by some recent work, such as the studies of J. C. Eccles. 

W. R. AmBeRSON 
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Endocrine Functions of the Pancreas. By Bernarp ZIMMERMAN, M.D., Department 
of Surgery, University of Minnesota, Minneapolis, Minn. 82 pages; 14.5 X 22.5 
cm. (limp leather binding). Charles C Thomas, Springfield, Illinois. 1952. 
Price, $2.50. 


The established and proposed hormones of the pancreas are discussed in a concise 
review of the major contributicns to the subjects. 

Regarding insulin the discussion includes the metabolism in diabetes, the action 
of insulin and the control of insulin release from the pancreas. The various classical 
differences of points of view are represented. 

The lipotropic factors of the pancreas are briefly considered also with presentation 
of the conflicting viewpoints. The upshot is fairly well represented by the statement 
that “few people have accepted the idea that the lipotropic factor of the pancreas is 
an internal secretion.” The probable importance of the enzymes of the external 
secretion in liberating known lipotropic agents from the food is mentioned. 

The section on the hyperglycemic factor of the pancreas is particularly timely. 
Probability exists, however, that lack of the external secretion of the pancreas de- 
serves more consideration as a cause of the apparently low insulin requirement of 
the depancreatized subject. 

The book is very short, containing only 78 pages of which 19 are bibliography. 
The book has a particular usefulness as a key to these references. Typographical 
errors are unusually few. CO, appears instead of the intended 60, in the chemical 
equation on page 17. 


G. E. G. 


The Care of the Ageing and Chronic Sick. By A. P. Tuomson, M.C., M.D., Ch.B. 
(Birmingham), F.R.C.P. (London), Dean of the Faculty of Medicine and Pro- 
fessor of Therapeutics, University of Birmingham, etc.; C. R. Lowe, M.D., 
Ch.B. (Birmingham), M.R.C.S. (England), L.R.C.P. (London), D.P.H., Lec- 
turer in Public Health, Department of Social Medicine, University of Birming- 
ham, and Tuomas McKeown, B.A. (British Columbia), Ph.D. (McGill), D.Phil. 
(Oxford), M.D. (Birmingham), M.B., B.S. (London), Professor of Social Medi- 
cine, University of Birmingham, etc. 133 pages; 25 X 17 cm. (paper-bound). 
1951. Published for the Birmingham Regional Hospital Board by E. & S. Liv- 
ingstone, Ltd., Edinburgh and London. Price, $1.50. 


There is a rapidly growing literature in this country, both popular and pro- 
fessional, which attests to the recognition accorded to the problems presented by our 
aging population. These problems are of a more acute nature in England, and in 
that country some very interesting experiments in the medical care of the aging and 
chronically ill have been inaugurated. Dr. Thomson, as Chairman of the Planning 
Committee of the Birmingham Regional Hospital Board, has published in this small 
volume some of the results of a survey of the problem in the Birmingham area and 
the conclusions which have been reached. Many of the conditions found in the homes 
and in the hospitals for chronic illness in the Birmingham area would be applicable 
to larger American cities. 

The contents of the book have been previously published as separate papers in 
the British Medical Journal or the British Journal of Social Medicine in 1949 and 
1950. There are included Professor Thomson’s Lumleian Lectures on Problems of 
Ageing and Chronic Sickness, and five separate papers on special aspects of the survey. 

One is impressed by the intensely practical point of view pervading the report. 
The humanitarian obligations for provision of care are accepted without discussion 
and the inquiry is directed at the problems of where and how: in the family home; 
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in special housing; in long stay wards; in acute wards. The discussion of these 
possibilities, based on the data of the survey, is of great interest. It is not possible 
to present it in a brief review. The following quotations may be of interest: 

“In these debatable matters a decision requiring high qualities of statesmanship 
is necessary before new plans are made to deal with the problems of the chronic 
sick and infirm. The problem is simple. Shall they become the responsibility of 
society in large institutions or should we encourage their friends and their families 
to care for them whenever possible? . . . For all these reasons and to avert the dis- 
tressing disintegration of human personality that is so common in patients who lie 
for years in an infirmary it would be wiser to preserve the sense of family respon- 
sibility and to encourage people to tend their own sick and guard the aged. 

“That does not mean that families should be expected to bear the whole burden. 
Society must help them and the problem really hinges on the type and extent of 
assistance to be provided.” 


C. P. 


I} for Medical Writing: A Useful Guide to Principles and Practice of Effective 
Scientific Writing and Illustration. By Epwin P. Jorpan, M.D., and WiLtarp 
C. SHeparp. 112 pages; 15.5 X 23.5 cm. W. B. Saunders Co., Philadelphia. 
1952. Price, $2.50. 


Today it is difficult to find a medical article that is not blemished by one or more 
of the following—medical jargon, verbosity, technical superfluities, misspelling, repe- 
titiousness or “verbicide.” This little book will help to eliminate these and other flaws 
and should sharpen the critical faculties of would-be writers. 

The question of medical writing presents an unfortunate paradox. The powers 
controlling the policies of medical departments are often stridently insistent that their 
protégés give birth to a steady stream of publications. Yet how many of them allot 
time in their curricula for much-needed instruction in the gentle art of writing? The 
unhappy result is that many of these forced births are literary monsters. If so much 
writing is so important (which is doubtful) then writers should be trained. For, as 
the authors aptly point out in their preface, “good writing is only one part inspiration 
and nine parts perspiration.” 

There are chapters on the preliminaries, the first draft, the first, second and third 
revisions, the beginning and the end, special problems, making the index, illustrations 
and statistics employed in medical papers. Some useful appendices follow including 
a table of proofreaders’ marks, common abbreviations, useful equivalents and a table 
of X? probability scale. 

In the early chapters the authors emphasize some excellent points. They en- 
courage the 5” by 8” card habit, the liberal use of subheadings, the use of the first 
person singular where that is what is meant (rather than false modest circumlocutions 
or the royal “we"”), and the common rather than the polysyllabic word. They favor 
at least four revisions (“easy reading was hard composing”), and they rightly extol 
the value of reading the manuscript aloud. They condemn many of the common 
villainies of modern writing—the long paragraph, summaries that fail to summarize, 
the verbatim quotation of reports from clinical and pathological laboratories, and the 
needless duplication in the text of tabulated material. They deplore the habit of en- 
trusting the preparation of references to secretary or librarian and the prevalent 
epidemic of “rehashes” of information previously published. 

These and numerous other valuable points of style and practice are lucidly stressed 
in the opening chapters. Good as these sections are, they would be of even greater 
value if they were somewhat expanded to include more examples of the points the 
authors are expounding; too often the advice is left as a general precept without 
adequate illustration. 
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The chapter on statistics is excellent, but it would be enhanced by a few lines of 
detailed instruction on how to use the table of X* probability scale. It is impossible 
to follow .he argument on pages 76 and 77 without knowledge of this table’s use, and 
this is undoubtedly not as self-evident to the humble medico as to the statistician. 
The section on illustrations is interesting and helpful, but it is unnecessarily detailed. 

This book is easy to read and enticingly brief. If a large number of aspirants to 
medical “literature” are successfully tempted to read these pages and obey the excellent 
and timely advice therein contained, the editors and readers of medical journals will 
alike have much to be thankful for. 


H. J. L. M. 


A Course in Practical Therapeutics. 2nd Ed. By Martin Emit Renrvss, M.D., 
F.A.C.P., and ALison Howe Price, A.B., M.D. 938 pages; 22.5 X 29cm. Wil- 
liams and Wilkins Company, Baltimore. 1951. Price, $15.00. 


This textbook of therapeutics was developed by a group of members of the faculty ; 
of the Jefferson Medical College of Philadelphia, under the leadership of Dr. Rehfuss, 
for the medical student and the general practitioner. Seventeen contributions are 
listed, but sections are not credited to individual authors. 

The book is divided into four major parts. The first discusses general thera- 
peutics, including definite plans of therapy, prescription writing, nursing care and 
diet. The second section, of 110 pages, takes up the problems of symptomatic therapy, 
and the third, by far the largest division, includes the management of specific di- 
sease states. 

The chapter on special therapeutic methods, pages 755 to 910, discusses problems 
not covered previously, and includes pre- and postoperative care, parenteral treat- 
ment, pediatrics and radiation therapy. 

In general, the textbook makes a very favorable impression. It is a large, hand- 
some volume, though probably too bulky, as it weighs six and three-quarters pounds. 
Much of the excess weight is the result of inclusion of 96 full page illustrations, 
many of whose value is questionable. Duplication of information in different sec- 
tions is also a handicap. For example, digitalis is discussed on pages 106 to 110, 
in the “symptomatic therapy” section, under the management of edema. It is again 
discussed on pages 362 to 364, in the “specific disorder” section on heart disease. 
Treatment of tetany takes up a full page in the therapy of convulsions, and another 
two pages later, under the heading “Tetany.” Other examples of duplication can 
be found. 

There is no doubt that writing or editing a textbook of therapeutics is one of 
the most difficult tasks that can be undertaken by the medical author. There is also 
no doubt that Dr. Rehfuss and his group have made a valuable contribution to our 
library of textbooks. 


T. 


Hippocrates on Intercourse and Pregnancy. An English Translation of On Semen 
and on the Development of the Child. By Tace U. H. Evtincer, Sc.D., M.A.; 
with an introduction by ALan F. Guttmacnuer, M.D. 128 pages; 11 X 16 cm. 
Henry Schuman, Inc., New York. 1952. Price, $2.50. 


This is the first English translation of one of the lesser known Hippocratic works. 
Although most scholars agree that it was not written by Hippocrates of Cos but was 
probably written by someone in the Cnidian school, it is agreed that it was written 
in the fifth century B.C. The book gives a clear statement of the current theories 
of reproduction, embryology and heredity. The author applied the scientific method 
and described in detail his experiments in chick embryology. The translation is 


1360 REVIEWS 


scholarly and clear. The value of the book is enhanced by an Introduction and a 
series of Notes by Dr. Alan F. Guttmacher, Associate Professor of Obstetrics at the 
Johns Hopkins University. Anyone who is interested in the history of the medical 
sciences will find this book to be an asset in his library. 

H. W. N. 


BOOKS RECEIVED 
Books received during March are acknowledged in the following section. As 


far as practicable those of special interest will be selected for review later, but it is 
not possible to discuss all of them. 


Any Questions? A Selection of Questions and Answers Published in the British 
Medical Journal. First Series. 240 pages; 19x 12cm. 1951. Grune & Strat- 
ton, Inc., New York. Price, $2.50. 


Arterielle Therapie. By Pror. Dr. G. Jorns. 140 pages; 24.5X17.5 cm. 1950. 
Walter de Gruyter & Co., Berlin. Price: Gzl. DM 14.- 


Cardiac Emergencies and Heart Failure: Prevention and Treatment. By ARTHUR 
M. Master, M.D., Cardiologist, Mount Sinai Hospital, New York, N. Y.; 
Marvin Moser, M.D., Ist Lt., USAF( MC) Walter Reed Army Hospital, Wash- 
ington, D. C., ete., and Harry L. Jarre, M.D., Adjunct Physician, Cardiology, 
Mount Sinai Hospital, New York, N. Y. 159 pages; 20.514 cm. 1952. 
Lea & Febiger, Philadelphia. Price, $3.00. 


Current Therapy, 1952. Latest Approved Methods of Treatment for the Practicing 
Physician. Editor: Howarp F. Conn, M.D. Consulting Editors: M. Epwarp 
Davis, Vincent J. Derpes, Garrietp G. Duncan, Hucua J. Jewett, WILLIAM 
J. Kerr, Perrin H. Lonc, H. Houston Merritt, Paut A. O'Leary, WALTER 
L. Patmer, Honart A. REIMANN, Cyrus C. SturGis and Ropert H. WILLIAMS. 
849 pages; 27.5 20 cm. 1952. W. B. Saunders Company, Philadelphia. 
Price, $11.00. 


Diagnostic and Experimental Methods in Tuberculosis. 2nd Ed. By Henry Stuart 
Wits, M.A., M.D., F.A.C.P., Superintendent and Medical Director, North 
Carolina Sanatoria, McCain, North Carolina, etc.; and Martin Marc CUMMINGs, 
M.D., F.C.C.P., Director, Tuberculosis Research Laboratory, Lawson Veterans 
Administration Hospital, Veterans Administration, Chamblee, Georgia, etc. 373 
pages; 24 16 cm. 1952. Charles C Thomas, Publisher, Springfield, Illinois. 
Price, $10.00. 


XI Conférence de L’Union Internationale Contre la Tuberculose, Copenhague, 3-6 
Septembre 1950, Association Nationale Danoise Contre la Tuberculose Copen- 
hague. 734 pages; 2617.5 cm. 1951. NYT Nordisk Forlag, Arnold Busck, 
Copenhagen. 


Food and Nutrition. 2nd Ed. By E. W. H. Crutcksuank, M.D. (Aberd.), D.Sc. 
(Lond.), Ph.D. (Cantab.), M.R.C.P., Regius Professor of Physiology in the 
University of Aberdeen. 443 pages; 22 14 cm. 1951. The Williams & Wil- 
kins Company (A William Wood Book), Baltimore. Price, $6.50. 


Grundlagen der Strahlentherapie: Physik, Biologie und allgemeine Therapie. By 
Dr. Mev. Ricuarp Kurt Kepp, with a Foreword by Pror. Dr. Hetnricu 
Martius. 357 pages; 25X17 cm. 1952. Georg Thieme Verlag, Stuttgart; 
Agents for U. S. A.: Grune & Stratton, Inc., New York. Price, Ganzleinen 
DM 38.- 
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Joll’s Diseases of the Thyroid Gland. 2nd Ed. By Francis F. Runoze, M.D., 
F.R.C.S., The Unit of Clinical Investigation, The Royal North Shore Hospital 
of Sydney, Australia, etc. 520 pages; 24.5185 cm. 1951. Grune & Strat- 
ton, Inc., New York. Price, $12.75. 


Die Krankhafte Blutdrucksteigerung. By Pror. Dr. L. HANTSCHMANN. 228 pages; 
24.518 cm. 1952. Georg Thieme Verlag, Stuttgart; Agents for U. S. A.: 
Grune & Stratton, Inc., New York. Price, Ganzleinen DM 36.- 


Lehrbuch der Réntgendiagnostik. By H. R. Scuinz, W. E. Baenscu, E. Friepr 
and E. Uenuincer. 2,884 pages; 28 x 20 cm. (paper-bound). 1952. Georg 
Thieme Verlag, Stuttgart; Agents for U. S. A.: Grune & Stratton, Inc., New 
York. Price, DM 98.- 


Leonardo da Vinci on Movement of the Heart and Blood. By K. D. Keete, M.D., 
F.R.C.P.; with a Foreword by Cuarites Sincer, M.D., F.R.C.P. 142 pages 
and 68 plates; 2418.5 cm. 1952. J. B. Lippincott Company, Philadelphia. 
Price, $15.00, limited numbered edition, 500 copies only available. 


Medical Certification of Cause of Death: Instructions for Physicians on Use of In- 
ternational Form of Medical Certificate of Cause of Death. Bulletin of the 
World Health Organization, Supplement 3. 20 pages; 2416 cm. (paper- 
bound). 1952. World Health Organization; available from Columbia Univer- 
sity Press, International Documents Service, 2960 Broadway, New York 27. 
Price, 20¢. 


The Musculoskeletal System: A Symposium Presented at the Twenty-third Graduate 
Fortnight of the New York Academy of Medicine, October Ninth to Twentieth, 
1950. Edited by Manton Asurorp, M.D. 368 pages; 22 14.5 cm. 1952. 
The Macmillan Company, New York. Price, $6.50. 


The Patholegy of Diabetes Mellitus. 3d Ed. By Surecps, Warren, M.D., Sc.D., 
Departments of Pathology of the New England Deaconess Hospital and the Har- 
vard Medical School, Boston, Massachusetts, etc.; and Puitip M. LeCompte, 
M.D., Departments of Pathology of the Faulkner Hospital and the Harvard Medi- 
cal School, Boston, Massachusetts. 336 pages; 24 15.5 cm. 1952. Lea & 
Febiger, Philadelphia. Price, $7.50. 


Preventive Medicine and Public Health. 2nd Ed. By Wison G. Smitute, A.B., 
M.D., D.P.H., Sc.D. (Hon.), Professor of Public Health and Preventive Medi- 
cine, Cornell University Medical College, New York, N. Y. 603 pages; 24 x 16 
cm. 1952. The Macmillan Company, New York. Price, $7.50. 


Progress in Allergy. Volume III. Contributors: J. F. Ackroyp, London; R. 
Bircuer, Basel; E. A. Brown, Boston, Mass.; W. Haporn, Bern; J. HarKavy, 
New York, N. Y.; D. Hartey, London; L. Katié6s-Derrner, Helsingborg; M. 
M. Pesuxin, New York, N. Y.; E. Rotnitn, Basel; A. H. Rowe, Oakland, 
California; A. Stott, Basel; L. Uncer, Chicago, IIl., and F. Wyss, Bern; edited 
by Paut Katués, Helsingborg. 572 pages; 24.5 17.5 cm. 1952. S. Karger, 
Basel; available in U. S. A. through Interscience Publishers, Inc., New York. 
Price, $16.50. 


Recent Advances in Clinical Pathology. 2nd Ed. By Various AutHors. General 
Editor: S. C. Dyke, D.M. (Oxon), F.R.C.P. (Lond.); Section Editors: Bac- 
teriology: R. CrutcKsHANK, M.D. (Aberd.), F.R.C.P. (Lond.); Biochemistry: 
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E. N. Atxort, D. M., B.Sc. (Oxon), F.R.C.P. (London) ; Haematology: R. G. 
MacFartane, M.D. (Lond.) ; Histology: A. H. T. Rops-Smitn, M.D. (Lond.), 
M.R.C.P. (Lond.). 575 pages; 21 x 14 cm. 1951. The Blakiston Company, 
Philadelphia. Price, $6.00. 


Signs and Symptoms: Applied Pathologic Physiology and Clinical Interpretation. 
2nd Ed. Edited by Cyrm Mitcuett MacBrype, A.B., M.D., F.A.C.P., Associate 
Professor of Clinical Medicine, Washington University School of Medicine, 
etc. 783 pages; 23.5% 15.5 cm. 1952. J. B. Lippincott Co., Philadelphia. 
Price, $10.00. 


Spatial Vectorcardiography. By ArxrtHur GrisHMAN, M.D., Adjunct Physician for 
Cardiology, The Mount Sinai Hospital, New York, etc.; and Leonarp ScHERLIs, 
M.D., Research Assistant in Cardiology, The Mount Sinai Hospital, New York. 
217 pages; 28.5 x 20.5 cm. 1952. W. B. Saunders Company, Philadelphia. 
Price, $6.00. 


Steps Toward Prevention of Chronic Disease: Summary of the National Conference 
on Chronic Disease: Preventive Aspects, Held March 12-14, 1951. Sponsor: 
CoMMIssion ON CHRONIC ILLNESs. Co-sponsors: U. S. Pustic Serv- 
ick, NATIONAL Heattu Councit. 31 pages; 25.5 X 17.5 cm. (paper-bound). 
1952. Health Publications Institute, Inc., Raleigh, N. C. Price, 1-9 copies, 50¢ 
each; 10-49 copies, 45¢ each; 50-99 copies, 40¢ each; 100 or more copies, 35¢ 
each. 


A Symposium on Essential Hypertension: An Epidemiologic Approach to the Elucida- 
tion of Its Natural History in Man. A State Document of the Commonwealth 
of Massachusetts, Published under Special Legislative Act. 373 pages; 23.5 x 
15.5 cm. 1951. Distributed by the Secretary of the Commonwealth, Room 116, 
State House, Boston 33. Price, $3.95. 


A Textbook of Orthopedics, with a Section on Neurology in Orthopedics. By M. 
Beckett Howortn, M.D., Clinical Professor of Orthopedic Surgery, New York 
University Post-Graduate Medical School, etc.; in association with Fritz J. 
Cramer, M.D., A. Witpur Duryee, M.D., Donovan J. McCune, M.D., J. 
LIAM LittierR, M.D., and Water A. Tuompson, M.D. 1,110 pages; 25.5 x 
16.5 em. 1952. W. B. Saunders Company, Philadelphia. Price, $16.00. 
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COLLEGE NEWS NOTES 


The College is gratified to announce the following new Life Members: 


Dr. Leonard Horn, Rochester, N. Y. 

Dr. Frank S. Horvath, Washington, D. C. 
Dr. Charles F. Stone, Jr., Atlanta, Ga. 

Dr. Howard Osgood, Buffalo, N. Y. 

Dr. Saul D. Rotter, West Palm Beach, Fla 
Dr. Vincent W. Koch, Janesville, Wis. 

Dr. Abraham Judah Kauvar, Denver, Colo. 
Dr. John H. Foster, Waterbury, Conn. 

Dr. Elbert L. Persons, Durham, N. C. 

Dr. Frederick R. Lummis, Houston, Tex. 
Dr. Charles D. Reece, Houston, Tex. 

Dr. Harry F. Klinefelter, Jr., Baltimore, Md. 


ResearcH FELLOwWsHIPS—THE AMERICAN COLLEGE OF PHYSICIANS 


The American College of Physicians announces that a limited number of Fellow- 
ships in Medicine will be available from July 1, 1953-June 30, 1954. These Fellow- 
ships are designed to provide an opportunity for research training either in the basic 
medical sciences or in the application of these sciences to clinical investigation. They 
are for the benefit of physicians who are in the early stages of their preparation for a 
teaching and investigative career in Internal Medicine. Assurance must be provided 
that the applicant will be acceptable in the laboratory or clinic of his choice and that 
he will be provided with the facilities necessary for the proper pursuit of his work. 
The stipend will be from $3,000 to $3,500. 

Application forms will be supplied on request to The American College of 
Physicians, 4200 Pine Street, Philadelphia 4, Pa., and must be submitted in duplicate 
not later than October 1, 1952. Announcement of awards will be made November, 
1952. 


CoMING CERTIFYING Boarp EXAMINATIONS 


American Board of Internal Medicine, William A. Werrell, M.D., Secretary 
Treasurer, 1 W. Main St., Madison 3, Wis. 
Written examinations—October, 1952, various centers. 
Oral examinations: Chicago, III., June 5, 6, 7, 1952; San Francisco, Calif., Sep- 
tember or October, 1952; New York, N. Y., November or December, 1952; 
New Orleans, La., February 3, 4, 5, 6, 1953; Atlantic City, N. J., April, 
1953 (during week preceding American College of Physicians meeting) ; 
New York, N. Y., May, 1953 (during week preceding American Medical 
Association Meeting). 
American Board of Pediatrics, John McK. Mitchell, M.D., Executive Secretary, 
6 Cushman Rd., Rosemont, Pa. 
Oral examinations—San Francisco, Calif., June 27, 28, 29, 1952. 
American Board of Physical Medicine and Rehabilitation, Robert L. Bennett, 
M.D., 30 N. Michigan Ave., Chicago 2, Ill. 
Written and oral examinations—Chicago, IIl., June 8 and 9, 1952. 
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PostGRADUATE CouRSE IN PsYCHIATRY AND NEUROLOGY 


The University of California School of Medicine announces a postgraduate 
course in psychiatry and neurology at the Langley Porter Clinic, August 25—-October 
31, 1952, the course being given in codperation with University Extension (Medical 
Extension), University of California. The course is open only to qualified physi- 
cians. It will be given under the direction of Dr. Karl M. Bowman, Professor of 
Psychiatry, with the assistance of staff members from the various divisions of the 
Medical School. The course will include a general review of psychiatry and neur- 
ology, with material from related fields in medicine. It is particularly designed to 
prepare psychiatrists and neurologists for the examinations of the American Board 
of Psychiatry and Neurology. It is therefore designed for the advanced student, 
rather than the beginner. A special endeavor will be made to present the latest 
knowledge and advances so as to make the student familiar with the most recent 
developments in this field. The tuition fee is $200.00 payable in advance. For 
application form and other data, send inquiries to: 

Stacy R. Mettier, M.D., F.A.C.P. 
Professor of Medicine 

Head of Postgraduate Instruction 
Medical Extension 

University of California Medical Center 
San Francisco 22, Calif. 


CONFERENCE COMMITTEE ON GRADUATE TRAINING IN MEDICINE 


The Conference Committee on Graduate Training in Medicine is a cooperative 
Committee with two representatives each from the American College of Physicians, 
the American Board of Internal Medicine and the Council on Medical Education and 
Hospitals of the American Medical Association. Its chief function is the approval 
of hospitals for residency training in internal medicine. The members of the Com- 


mittee are as follows: 
From the Council on Medical Education and Hospitals: 


Russell L. Haden, M.D., Chairman, Crozet, Va. 
Francis C. Wood, M.D., Philadelphia 


From the American College of Physicians: 


LeRoy H. Sloan, M.D., Chicago 
Alex. M. Burgess, Sr., M.D., Providence 


From the American Board of Internal Medicine 


Walter L. Palmer, M.D., Chicago 
Roy W. Scott, M.D., Cleveland 


A program of clinical traineeships in the prevention, diagnosis, and treatment 
of arthritis and the metabolic diseases has been established at the National Institute 
of Arthritis and Metabolic Diseases: by the Surgeon General of the Public Health 
Service. The purpose of the first group of awards is to improve the competency of 
physicians in the treatment and rehabilitation of arthritis patients. 

Applicants must not be over 40 years of age, must be American citizens, graduates 
of an approved medical school, and have completed a one-year internship in an ap- 
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proved hospital. The stipend for trainees without dependents is $3,000 per year; 
with dependents, $3,600. Trainees are placed in qualified institutions of their choice. 

For additional information and application forms, write to Chief, Extramural 
Programs, National Institute of Arthritis and Metabolic Diseases, Bethesda 14, 
Maryland. 


Tue Kapra Detta Awarp For RESEARCH IN ORTHOPAEDIC SURGERY 


A prize of $1,000 donated by the Kappa Delta Sorority may be awarded annually 
by the American Academy of Orthopaedic Surgeons for the best research related 
to orthopaedic surgery and performed by an American citizen in the United States. 
This research must be presented to the Committee on Scientific Investigation of the 
American Academy of Orthopaedic Surgeons before November 1, 1952. Researchers 
interested in competing for this prize are requested to secure further information from 
Dr. Claude N. Lambert, 104 South Michigan Ave., Chicago 3, IIl., Chairman of the 
Award Committee for 1952. 


Tue Society For INVESTIGATIVE DERMATOLOGY 


The Society for Investigative Dermatology will hold its thirteenth Annual Meet- 
ing at the Hotel Sherman, Chicago, IIl., June 7-8, 1952, under the Presidency of Dr. 
Samuel M. Peck of New York City. Dr. Herman Beerman, F.A.C.P., Philadelphia, 
is the Secretary-Treasurer. 


Future Meetincs, AMERICAN HospitaL ASSOCIATION 


The American Hospital Association announces the dates and cities for the next 
four years: 


1952—September 15-18—Philadelphia, Pa. 
1953—August 31-September 3—San Francisco, Calif. 
1954—September 13-16—Chicago, III. 
1955—September 19-22—Atlantic City, N. J. 


The Fourth Inter-American Congress of Radiology will be held in Mexico City 
on November 2-8, 1952. The address of the headquarters of the Congress is Londres 
No. 13, Mexico 6, D. F. 

The Program Committee has selected two official subjects for this Congress: 
1. Radiological Diagnosis of Intra-abdominal Tumors, Other Than Gastrointestinal ; 
and 2. Radiotherapy of Lymphoblastomas (Lymphosarcoma, Hodgkin's Disease, 
Leukemias ). 

The Committee also extends an invitation to radiologists in the United States 
to offer papers on any topic, twenty minutes being allowed for each presentation. 
For further information, Dr. James T. Case, Chairman of the American delegation, 
should be addressed at 2315 Bath St., Santa Barbara, Calif. 


The International Congress of Physical Medicine is to be held in London, Eng- 
land, July 14-19, 1952. Applications for the Provisional Programme should be ad- 
dressed to Dr. A. C. Boyle, Honorary Secretary, International Congress of Physical 
Medicine (1952) 45, Lincoln’s Inn Fields, London, W. C. 2. 


=*. 

f 

« 

| 
. 
4 
: 


1366 COLLEGE NEWS NOTES 


Clinical medicine for generations was based largely on the study of anatomic 
and histopathologic material. In recent times the physiological and biochemical 
approach has supplemented this morphological background. The intensive interest 
and progress in diseases of nutrition has been largely a development of the physio- 
logical and biochemical age. Advancement in the understanding of these disturbances 
was so great that little attention was paid to the lack of morphological data. Nutri- 
tion as a branch of medicine has achieved a permanent place. To complete this 
maturation of the new science it is important to study the histopathology of the 
nutritional disturbances. To this end a Registry of Pathology of Nutritional Dis- 
eases has been founded. This Registry is sponsored by the American Institute of 
Nutrition. 

The Registry of Pathology of Nutritional Diseases is a unit of the American 
Registry of Pathology of the Armed Forces Institute of Pathology in Washington, 
D. C. and is under the auspices of the Committee on Pathology of the National Re- 
search Council. 

The purposes of the Registry are to provide for the accumulation and maintenance 
of collections of pathologic materials and related case records in such special fields of 
nutritional diseases in which it is anticipated that unknown diagnostic and prognostic 
criteria as well as evaluations of various methods of treatment can be discovered and 
established through morphologic studies. 

The Registry will provide consultation service in the field of nutritional pathology 
and prepare teaching material in such form as may be most readily and satisfactorily 
available for loan to qualified students and institutions. 

The codperation of all individuals and institutions is invited. The Registry 
has been authorized to receive any documented material sent by physicians, hospitals, 
laboratories or other reliable sources. For further information write to Dr. Herbert 


Pollack, 70 East 77th St., New York City, or to the Registry of Nutritional Pathology, 
Armed Forces Institute of Pathology, Washington 25, D. C. 


The forthcoming publication of a new international bimonthly is announced by 
The Nutritional Press of Emmaus, Pa., called The Journal of Clinical Nutrition. It 
will be devoted to “the practical application of the newer knowledge of nutrition,” and 
will feature original papers, review articles, and an integrated abstract section. The 
Editorial Board consists of: Dr. William Dock, F.A.C.P., N. Y., Dr. Grace M. Gold- 
smith, F.A.C.P., New Orleans, Dr. Harold Jeghers, F.A.C.P., Washington, D. C., 
Dr. Robert M. Kark, F.A.C.P., Chicago, Dr. M. M. Wintrobe, F.A.C.P., Salt Lake 
City, Dr. Michael G. Wohl, F.A.C.P., Philadelphia, Dr. John B. Youmans, F.A.C.P., 
Nashville, and Dr. S. O. Waife (Associate), Philadelphia, Editor-in-Chief. Among 
the members of the Advisory Board are I. S. Ravdin, M.D., Paul Gyorgy, M.D., 
Barnett Sure, Ph.D., H. M. Zimmerman, M.D., Pauline B. Mack, Ph.D., Lester W. 
Burket, M.D., D.D.S., Charles L. Brown, M.D., F.A.C.P., and P. H. Belding, D.D.S. 


Dr. Henry L. Bocxus Recetves StRITTMATTER AWARD 


Dr. Henry L. Bockus, F.A.C.P., was the recipient of the 1951 Strittmatter Award 
of the Philadelphia County Medical Association. The presentation of the traditional 
gold medal and scroll was made April 9 in Philadelphia. Dr. Bockus’ citation read: 
“for his conspicuous interest and achievements in graduate medical education which 
have received recognition from his colleagues and students in the United States and 
many other countries of the world.” 

Established in 1923 by a past president of the Philadelphia County Medical So- 
ciety, the Award pays recognition to “any physician making a valuable contribution 
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to the healing art, including remedial measures, surgical, medical, or contribution to 
one of the fundamental sciences of medicine having a beneficial influence on either 
surgery or medicine, or for any extraordinary meritorious service redounding to the 
credit of the medical profession.” 

Dr. Bockus, who is Chairman of the Department of Internal Medicine and Gastro- 
enterology at the University of Pennsylvania Graduate School of Medicine, is the 
fourteenth member of the College to receive this award, which has been made 29 
times. 


Arro Mepicat Association Honors Dr. KenNetH Austin Evetyn 


The Aero Medical Association honored Dr. Kenneth Austin Evelyn, F.A.C.P., 
of Montreal, Canada, at its twenty-third annual meeting held in Washington, D. C., 
March 17-19. He was the recipient of the Theodore C. Lyster Award for “outstand- 
ing contributions in the general field of Aviation Medicine.” Dr. Louis H. Bauer, 
F.A.C.P., was presented with specially embroidered Flight Surgeons’ wings by the 
retiring President of the Association, Major General Harry G. Armstrong. F.A.C.P., 
The Surgeon General, U. S. Air Force. Dr. Bauer, a Flight Surgeon for many years, 
founded the Association. At the meeting, Dr. Jan H. Tillisch, F.A.C.P., of Rochester, 
Minn., was elected to the Executive Council; and Commander Harold A. Smedal, 
(M.C.), U. S. Navy, an Associate of the American College of Physicians, was one of 
the eight new Fellows elected 


Epwin L. Crossy, M.D., Etectep Executive Director, Joint COMMISSION ON 
ACCREDITATION OF HosPITALs 


Dr. Edwin L. Crosby, Adjunct Professor of Public Health Administration at 
Johns Hopkins University and Director of the Johns Hopkins Hospital, has been ap- 
pointed Executive Director of the newly formed Joint Commission for the Accredita- 
tion of Hospitals and will assume his duties at Chicago on September 1, 1952. 

Dr. Crosby was born at Rochester, N. Y., August 18, 1908, received his A.B. 
degree from Union College, 1929, his M.D. degree from Albany Medical College in 
1933, his M.P.H. degree in 1936, and the degree of Dr.P.H. in 1937 from the Johns 
Hopkins University School of Hygiene and Public Health. 

Among his past appointments are: Assistant to Superintendent, Ellis Hospital, 
Schenectady, N. Y., 1933-34; Epidemiologist-in-Training, New York State Depart- 
ment of Health, Albany, 1935-36; Assistant District Health Officer, New York State 
Department of Health, Albany, 1936-39; Statistician and Supervisor of Records, 
1937-41, Assistant Director, 1941-46, Director, 1946-52, The Johns Hopkins Hos- 
pital, Baltimore; Instructor in Biostatistics, 1936-38, Associate in Biostatistics, 
1938-45, Assistant Professor of Biostatistics, 1945-48, Associate in Preventive Medi- 
cine, 1939-45, Assistant Professor of Preventive Medicine, 1945-46, and Adjunct Pro- 
fessor of Public Health Administration, 1947-52, The Johns Hopkins University. 

He is a member of the American College of Hospital Administrators, American 
Hospital Association, American Medical Association, American Public Health Asso- 
ciation, American Statistical Association, Baltimore City Medical Society, Baltimore 
Hospital Conference (President, 1948-49), Biometric Society, Medical Administra- 
tors Conference, Medical and Chirurgical Faculty of Maryland, Society of Medical 
Administrators, and others. He is also a member of the Health Resources Advisory 
Committee of the Office of Defense Mobilization and Selective Service, Maryland 
Advisory Committee of Vocational Rehabilitation, Maryland Hospital Service, Mary- 
land State Planning Commission, and the Salvation Army Advisory Board. He is a 
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Diplomate of the American Board of Preventive Medicine and Public Health and a 
Consultant to the Surgeon General, War Department, the Surgeon General of the 
U. S. Public Health Service and the Medical Director of the Veterans Administra- 
tion. He is presently President-Elect of the American Hospital Association. 


AppirionaL Mepicat Reservists INCLUDED IN SUPPLEMENTAL 
Catt to Active Duty 


Two hundred and six-five officers of the Army Medical Service Reserve will be 
ordered into active military service in July, the Department of the Army has an- 
nounced. This is in addition to the original call up of 290 officers made in March. 
Quotas have been assigned to each of the six Army areas in the continental United 
States, as well as U. S. Army, Pacific, and U. S. Army, Caribbean. 

Under the law, Priority I registrants are defined as those educated at Govern- 
ment expense and others deferred from service to pursue a medical or dental education, 
who spent less than 90 days on active service in World War II following their training. 
Priority II registrants differ only in that they have spent more than 90 days but less 
than 21 months on active service in World War II following their training. 

However, the Army is selecting those with the least amount of creditable service 
first, and no one with more than 12 months of previous service will be called. Phy- 
sicians and veterinarians will continue to be selected entirely from the Volunteer Re- 
serve, classified as Priority I. 

Medical officers selected will be ordered into the active military service for a 
maximum period of two years. 


Army Sevecrs 146 Senror MepicaL STUDENTS FOR INTERN PROGRAM 


Appointment of 146 senior medical students for the Military Intern Program of 
the Army Medical Service has been announced by Major George E. Armstrong, 
F.A.C.P., Army Surgeon General. 

The Program, scheduled to get under way July 1, provides that medical students, 
upon graduation, can be commissioned as first lieutenants in the Medical Corps Re- 
serve and serve their internships in Army hospitals. 

Representing 51 medical schools and colleges, the students will be assigned to 
the ten Army teaching hospitals in the United States and to Tripler Army Hospital 
in Hawaii. Ninety-eight of those selected, including the three women in the group, 
have previously served in the armed forces. 

In applying, each student was allowed to indieate three hospitals, in order of 
J preference, in which he desired to receive his internship. General Armstrong stated 
that 75 per cent of the students have been assigned to the first hospital of their choice. 


Dr. Jacob Casson Geiger, F.A.C.P., Director of Public Health, was honored 
by the San Francisco Medical Society on Wednesday, March 12, and was granted 
an Honorary Fellowship, the first in medical history given to a health officer. Dr. 
Geiger retired March 1 as Director of Public Health, City and County of San Fran- 
cisco. The citation read: “For scientific acumen in the successful handling for 21 
years of Public Health problems of a large city, San Francisco.” 


Dr. Walter M. Boothby, F.A.C.P., Professor Emeritus of the Mayo Foundation 
and head of the respiratory laboratory of the Lovelace Foundation for Medical Edu- 
cation and Research in Albuquerque, N. M., was recently awarded the Order of Com- 
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mander of the North Star by the Crown of Sweden. Dr. Boothby, who received the 
award from the Swedish Consul in Houston, Texas, at ceremonies held in Albuquerque, 
helped establish an aeromedical laboratory in Sweden, and has been prominent for 
many years because of his studies in the field of aviation physiology. 


Captain John Ryer Poppen, (M.C.), U. S. N., Retired, F.A.C.P., received the 
John Jeffries Award at the honor night dinner of the Institute of Aeronautical 
Sciences, held Jan. 28 in New York City. The second Naval Medical Officer to be 
so honored, Capt. Poppen was responsible for research in connection with acceleration 
and its effects on pilots, which led to the development of the G-suits currently worn 
by Naval aviators. 


Captain William Merrill Silliphant, (M.C.), U. S. N., F.A.C.P., has recently 
been appointed Deputy Director, Armed Forces Institute of Pathology, Washington, 
D. C. He was formerly Director of Laboratories, U. S. Naval Medical School, 
Bethesda, Md. 


Dr. Alfred C. LaBoccetta, F.A.C.P., Chief of the Hospital for Contagious Dis- 
eases, Philadelphia, has been appointed acting Director of Philadelphia General Hos- 
pital. He will also hold the position of Chief of the Bureau of Hospitals and will 
continue as Chief at the Hospital for Contagious Diseases. 


Dr. John William Roy Norton, F.A.C.P., has been appointed by Dr. Leonard A. 
Scheele, F.A.C.P., Surgeon General, a Trade Association Liaison Representative to 
the Division of Civilian Health Requirements, U. S. Public Health Service. As State 
Health Officer of the N. C. State Board of Health, Raleigh, N. C., he represents the 
Association of State and Territorial Health Officers. 


At the 160th Annual Meeting of the Connecticut State Medical Society held on 
April 29-May 1, 1952, Dr. Robert L. Levy, F.A.C.P., Professor of Clinical Medicine, 
Columbia University College of Physicians and Surgeons, talked on “Coronary Heart 
Disease as a Problem in General Practice.” He also joined Dr. John G. Mateer, 
F.A.C.P., in a “Symposium on Indispensable Therapeutics.” 


Dr. William T. Salter, F.A.C.P., representing the Yale School of Medicine, 
and Dr. Hugh L. Dwyer (Associate), representing the Connecticut State Medical 
Society, have recently been appointed to the Connecticut Committee on Foods, Drugs, 
Cosmetics and Devices. 


Dr. Konrad Birkhaug, F.A.C.P., was a principal speaker at the Annual New 
Haven County Medical Association Meeting held March 27 in New Haven, Conn. 
His topic was “The World Health Organization’s International Crusade Against 
Tuberculosis.” 


Dr. Norman M. Shure (Associate), of Los Angeles, Calif., was recently elected 
President of the Los Angeles Society of Allergy. 


Dr. M. William Barry, F.A.C.P., Associate Professor of Medicine, was one of 
three Omaha physicians on the faculty of Creighton University School of Medicine 
who received plaques in recognition of 25 years of service at a Founders Day dinner 


‘ in December. 
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Dr. Emanuel B. Schoenbach, New York, Professor of Medicine at the University 
of New York Medical Center at Brooklyn and Director of Medical Services at 
Maimonides Hospital, Brooklyn, has succeeded Dr. Paul W. Clough, F.A.C.P., of 
Baltimore as Editor-in-Chief of the Quarterly Review of Internal Medicine and Der- 
matology. Dr. Schoenbach has been on the faculty of the Johns Hopkins University 
School of Medicine, and is a member of the Committee on Cancer Diagnosis and 
Therapy of the National Research Council, as well as a consultant to the National 
Cancer Institute. 

Dr. Clough, who has been associated with the Johns Hopkins University School 
of Medicine since his graduation from that institution in 1907, is also the Assistant 
Editor of the ANNALS oF INTERNAL MEDICINE. 


Dr. Esmond Long, F.A.C.P., of Philadelphia, has recently resigned as Executive 
Secretary of the American Trudeau Society, which position he has held since 1947, 
in order to devote ‘nore time to the National Tuberculosis Association’s expanding 
program of medical research. As of December 31, 1951, Dr. Long also resigned as 
Editor-in-Chief of the American Review of Tuberculosis, but will continue as con- 
sulting editor. He is also Director of the Henry Phipps Institute of the University 
of Pennsylvania. 


Dr. Francis J. Braceland, F.A.C.P., newly appointed Psychiatrist-in-Chief at the 
Institute of Living, Hartford, Conn., was guest of honor at a dinner held January 31 
by the Directors of the Institute. More than 350 Connecticut physicians attended 
the dinner, and among the country’s outstanding psychiatrists were: Dr. S. Bernard 
Wortis, F.A.C.P., of New York City, President of the American Neurological As- 
sociation; Dr. Daniel Blain, F.A-C.P., of Washington, D. C., Medical Director of the 
American Psychiatric Association; Dr. Leo Bartemeier of Detroit, President of the 
American Psychiatric Association; and Dr. Houston Merritt of New York City, 
President of the Association for Research in Nervous and Mental Diseases. Dr. 
Thomas P. Murdock, F.A.C.P., A.C.P. Governor for Connecticut, was one of the 
speakers who paid tribute to Dr. Braceland, emphasizing the fitting qualities which 
he possesses for his new position. 


At the annual meeting of the Florida Medical Association, held April 28-30 in 
Tampa, Fla., Dr. Steven O. Schwartz, F.A.C.P., Chicago, acted as moderator for a 
symposium on hypersplenism. 


Dr. Wallace M. Yater, F.A.C.P., was the moderator of a panel on “The Need 
for Teaching the Teachers,” which was part of the program of a Conference of 
Medical Teaching Techniques, sponsored by the Medical Society of the District of 
Columbia on April 4-5. Members of other panels at the same conference included 
Dr. Walter C. Alvarez, F.A.C.P., Chicago, and Dr. Hugh H. Hussey, F.A.C.P. 


At the Annual Missouri State Medical Society Meeting held in St. Louis, March 
31-April 2, Dr. Walter C. Alvarez, F.A.C.P., spoke on the topic, “Why Some People 
Are So Terribly Nervous”; and Dr. Hans Popper, F.A.C.P., spoke on “Hepatitis: 
Differential Diagnosis by Laboratory Studies.” Dr. Louis H. Bauer, F.A.C.P., Presi- 
dent-Elect of the American Medical Association, addressed the closing banquet on 
“Problems Facing the Medical Profession.” 


Among the guest lecturers at the Second Annual Institute in Psychiatry and 
Neurology, held at the Veterans Administration Hospital, Lyons, N. J., on April 16 
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were: Dr. Harvey J. Tompkins, F.A.C.P., Chief, Psychiatry and Neurology Division, 
Veterans Administration; Dr. Daniel Blain, F.A.C.P., Medical Director, American 
Psychiatric Association; and Dr. Edward G. Billings, F.A.C.P., Associate Clinical 
Professor of Psychiatry, University of Colorado School of Medicine, Denver. 


Dr. Edgar V. Allen, F.A.C.P., of Rochester, Minn., addressed the Iowa State 
Medical Society at its Annual Meeting in Des Moines, April 27-30, on the topic, 
“What Can Be Done About Hypertension?” 


Dr. John E. Gordon, F.A.C.P., Professor of Epidemiology, Harvard University 
School of Public Health, Boston, Mass., is a member of the World Health Organiza- 
tion Medical Team for Southeast Asia, which is currently studying medical problems 
in Calcutta, Rangoon and Colombo. 


Dr. Harold Trimble, F.A.C.P., of Oakland, Calif., Consultant, Diseases of the 
Chest, Alameda County Institutions, addressed the recent conference on “Modern 
Concepts of Tuberculosis for Nurses and Allied Medical Services” in Sacramento. 
His topic was “Epidemiology of Tuberculosis.” 


Dr. Marcos Fernan-Nunez, F.A.C.P., Chief Pathologist and Director of Labora- 
tories at the Dublin Veterans Administration Hospital, Dublin, Ga., has recently been 
advanced to the grade of Chief, the highest rating in the Veterans Administration 
Department of Medicine and Surgery. 


Dr. Claude Forkner of New York City, who has been medical adviser to Chiang 
Kai-shek and the Shah of Iran, was the chief speaker at the Annual Dinner of the 
American Heart Association at Cleveland, April 18, his topic being “Iran Is III—A 
Physician’s Consultation.” 


Dr. Barnett Greenhouse, F.A.C.P., New Haven, Conn., was recently elected to 
membership in The Scientific Research Society of America and the American Asso- 
ciation for the Advancement of Science. 


Dr. Hyman I. Goldstein (Associate), Camden, N. J., was a delegate to the Third 
Pan-American Working Day of Gastro-enterology held in Mexico City, May 11-17, 
1952, and to the Third European Congress of National Societies of Gastroenterology 
held in Bologna, Italy, April 20-26, 1952. 


Roscoe L. Pullen, M.D., F.A.C.P., heretofore Director of the Division of Graduate 
Medicine and Vice Dean of the Tulane University of Louisiana School of Medicine, 
New Orleans, has resigned to become Dean and Professor of Medicine at the Uni- 
versity of Texas Postgraduate School of Medicine in Houston, effective June 1, 1952. 


Dr. E. Rankin Denny, F.A.C.P., formerly Medical Consultant and Director of 
the Clinical Laboratory, Daviess County Hospital, Washington, Ind., is now a mem- 
ber of the Medical Center Clinic, 5th and Cherokee Sts., Bartlesville, Okla. 


Dr. Robert R. Commons (Associate) was elected Chairman of the Western Sec- 
tion of the American Federation of Clinical Research at the annual meeting at Carmel, 
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Calif., last January. Dr. Commons is Assistant Clinical Professor of Medicine at the 
University of Southern California School of Medicine, Los Angeles. 


Dr. Hans H. Reese, F.A.C.P., Professor of Neurology and Psychiatry at the 
University of Wisconsin Medical School, has been appointed Chairman of the Medical 
Advisory Board of the National Multiple Sclerosis Society for a two-year term. 


William C. Moloney, M.D., F.A.C.P., Clinical Professor of Medicine, Tufts Medi 
cal School, and Assistant Director of the First and Third (Tufts) Medical Services, 
at the Boston City Hospital, will serve in Japan for the next two years as internist 
with field units of the Atomic Bomb Casualty Commission which are engaged in the 
study of the effects of atomic radiation in Hiroshima and Nagasaki. This work is 
under the direction of the National Research Council and the National Academy of 
Scrence. 


Exections To MemMBersutp IN THE AMERICAN COLLEGE OF PHYSICIANS 


At the Thirty-third Annual Session held in Cleveland, Ohio, April 21-25, the 
following candidates were elected to membership in the College. FELLOWS AP- 
PEAR IN FULL CAPITALS; Associates, lower case. 


ESTA ROSS ALLEN....... cs W. Va. 
HOWARD EDWIN ALLEN.. Portland, Ore. 

ROBIN NAIL ALLIN, SR............ Madison, Wis. 

William Lewis Alsobrook.. .. Nashville, Tenn. (V.A.) 
William Howard Ames aries Iowa City, lowa 

Vito Charles Ancona Bronxville, N. Y. 
LEIGHTON LARS ANDERSON...... Denver, Colo. 

Milton Winfield Anderson .......Rochester, Minn. 
MAURICE JOSEPH ANSFIELD............ Milwaukee, Wis 

Robert John Anzinger Cincinnati, Ohio 

Allan Russell Aronson......... New York, N. Y. 
Daniel Benjamin Arst........... ... Newington, Conn. (V.A.) 
Samuel Philips Asper, Jr....... Baltimore, Md. 


Lesem James Baer .....+.Dearborn, Mich. (V.A.) 
JAMES ADAM BARR ....+...++-Oakland, Calif. 
Theodore Lawrence Bartelmez................ M.C., U. S. Army 
ALEXANDER GEORGE BARTLETT 

Robert Richard Bartunek Cleveland, Ohio 
Owen Wayne Beard.... ban Little Rock, Ark. 
Charles Samuel Becker ....Cleveland, Ohio 
Marvin Caesar Becker. . ......-Newark, N. J. 
HERBERT BERGER Staten Island, N. Y. 
JOHN WILLIAM BERRY... eae Denver, Colo. 

John Gordon Bielawski Detroit, Mich. 
HOWARD RICHARD BIERMAN... San Francisco, Calif. 
John Hardesty Bland errr 
A(DOLPH) EBNER BLAT' Indianapolis, Ind 


*(MC), AUS 
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William Edward Bray, Jr..........5.....50005 Huntington, W. Va. 
NORRIS L... .... Urbana, 
CHARLES HOWARD BROWN............. Cleveland, Ohio 
EARL BENEDICT BROWN, SR.......... ..New York, N. Y. 
GEORGE EMERSON BROWN, JR.......... Twin Falls, Idaho 
ROBERT HAMILTON BROWNING........Columbus, Ohio 
Maurice Madison Burkholder................. Boise, Idaho 


HERBERT RICHARD CAMMERER........ Dayton, Ohio 


CREAR. New York, N. Y 
EDWARD MILTON CHESTER............. Berea, Ohio 

ELMER FREDOLPH CHRISTOPHERSON.. Vancouver, B. C., Can. 

ARCHIBALD CLINTON COHEN........... Butler, Pa. (V.A.) 
Andrew William Contratto..................+: Brookline, Mass. 
WILLIAM LEIGH COOK, JR............... Pittsburgh, Pa. 
Jefferson Barracks, Mo. (V.A.) 
ROBERT CLIFFORD CRAWFORD......... Roanoke, Va. 
M.C., U. S. Army 
GARY Syracuse, N. Y. 
HAROLD ROLAND CUMMINGS........... Los Angeles, Calif. 
Edward Patrick Commins. Cortland, N. Y. 


EDWARD DOANE DeLAMATER........... Philadelphia, Pa. 


Morris William Dexter................. ...,.Cincinnati, Ohio 
Brooklyn, N. Y. 

; ARTHUR LEO DONOVAN.................St. John, N. B., Can. 

; TRUMAN GUTHRED DRAKE, JR.......... St. Louis, Mo. 
JOHN NEWELL EDSON...................Brooklyn, N. Y. 


San Juan, P. R. (V.A.) 


FREDERICK JOSEPH BRADSHAW, JR....Fort Meade, S. D. (V.A.) 
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Lee Ehrlich 

Herman Levy Eisenberg 
Samuel Leon Elfmon 
Michael Edward Ellis 


NOTES 


Phoenix, Ariz. 
Chicago, Ill. 
Fayetteville, N. C. 
Grand Rapids, Mich. 


Spokane, Wash. (V.A.) 
William George Ensign 

ALBERT JOHN ERDMANN, JR............ New York, N. . 2 


New York, N. 
Martin Milton Fisher Brooklyn, N. Y. 
Joseph Michael Fitzgerald................0++. New York, N. Y. 
WILLIAM HENRY FPLYTHE. .........02.0 High Point, N. C. 
John Albert Fownes...............++.+++2s..-Moneton, N. B., Can. 

MAX S(CHWAB) FRANKLIN.............St. Louis, Mo. 
RUDOLPH ERIC FREMONT Albany, N. Y. (V.A.) 
ROBERT Albuquerque, N. M. 
CARL KAMPTON FRIEDLAND Philadelphia, Pa. 
JOSEPH DAVID FRIEDLAND Denver, Colo. 
Abraham Maurice Frumin , Philadelphia, Pa. 
WILLIAM WESLEY FRYE New Orleans, La. 


RAYMOND MASSON GALT Chicago, III. 
ROBERT ODELL GARVIN Pittsburgh, Pa. 

Leo S. Gelfand Los Angeles, Calif. 
Aaron Philip Gewanter Somerville, N. J. 
Joseph Edward Giansiracusa.................. San Francisco, Calif. 
HORACE CRAIG GIBSON..................-M.C., U. S. Army 
Cari Norman Giere. Call. 
David Givner Indianapolis, Ind. 
HERMAN GOLD Chester, Pa. 
MORRIS ALAN GOLD Butte, Mont. 
MERVIN JACK GOLDMAN................ Oakland, Calif. (V.A.) 
JOSEPH IRVING GOODMAN.............. Shaker Heights, Ohio 
Rowland Davies Goodman, 2nd East Orange, N. J. 
ROBERT ARCHER GOODWIN, JR..........Nashville, Tenn. (V.A.) 
JOHN RUSKIN GRAHAM..............000. Boston, Mass. 
Monroe Henry Green Phoenix, Ariz. 

Henry McClellan Greenleaf. M.C., U. S. Army 
GERARD PATRICK JOSEPH GRIFFIN. ...Brooklyn, N. Y. 
Dwight Griswold Hartford, Conn. 
Harry Arnold Grubschmidt Santa Rosa, Calif. 
Marshall Beck Guthrie....................+.-M.C, U. S. Army 


William Thomas Hall White Sulphur Springs, W. Va. 


* (MC), AUS. 
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New Orleans, La. 
Franklin Foster Ham Van Nuys, Calif. 
Stanley Forrest Hampton. St. Louis, Mo. 

George John Hamwi Columbus, Ohio 
B(ENJAMIN) MARVIN HAND Philadelphia, Pa. 
Robert Harold Hansen Dearborn, Mich. (V.A.) 
Komuria Albert Harden Washington, D. C. 
J(QHN) THOMAS HARDESTY Long Beach, Calif. 
ROBERT CALVIN HARDIN............... Iowa City, Iowa 
FRANCIS NELSON HATCH...............Modesto, Calif. 

Edward Wray Hauch Rochester, Minn. 
WELLAND ANGEL HAUSE Decatur, IIl. 

Frederick Mullen Hebert Berkeley, Calif. 

James Spencer Hewlett Lexington, Ky. 

Daniel Joseph Hilferty, Jr Swarthmore, Pa. 
ALFRED HUMPHREY HILI San Antonio, Tex. 
William Armitage Hines Denver, Colo. 

J(ohn) G(eorge) Fred Hiss.................. Syracuse, N. Y. 

Paul Ingalls Hoagland Pasadena, Calif. 

Robert John Hoagland.......................MLC., U. S. Army 
Harry Teel Hoffman Easton, Pa. 

DANIEL HOLZMAN Brookline, Mass. (V.A.) 
David Case Humphrey Cleveland, Ohio 
PATRICK CONNELL HUMPHREYS....... Los Angeles, Calif. 
Frank Edward Hurley Springfield, Mass. 
LEROY HYDE Long Beach, Calif. (V.A.) 


Stanford Irving Isaacson Pittsburgh, Pa. 
LOUIS ARTHUR IZENSTEIN.............. Springfield, Mass. 


Daniel Jackson Houston, Tex. 

Thomas Jarrold Dayton, Ohio (V.A.) 
William Jend, Jr Dearborn, Mich. (V.A.) 
LELAND MANN JOHNSTON... Jackson, Tenn. 
REVERDY HAMLIN JONES, JR Roanoke, Va. 

William Edgar Jones Texarkana, Tex. 


JULIUS KAHN Beverley Hills, Calif. 
NOLAN LEVI KALTREIDER Rochester, N. Y. 
Rubin Harry Kaplan : Oteen, N. C. (V.A.) 
David Kastoff New York, N. Y. 
Hilliard Joel Katz oe San Francisco, Calif. 
EMMETT LEROY KEHOE.................M.C., U. S. Army 
RICHARD NELSON KENT Fort Wayne, Ind. 
W(INFRED) PRICE KILLINGSWORTH...Port Arthur, Tex. 
HARRY EDWARD KING Dayton, Ohio 
Eugene Clifford Klein New York, N. Y. 
Leslie Charles Koch Rocky Mount, N. C. 


New York, N. Y. 
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Bernard Leo Kreilkamp Twin Falls, Idaho 
Philip Louis Kurtz Indianapolis, Ind. 
JOSEPH FRANCIS KUZMA Wauwatosa, Wis. 


William Bain Leffler Marion, Ohio 

Samuel Richardson Lehrman Cedarhurst, N. Y. 
MAURICE EMANUEL LEONARD San Francisco, Calif. 
C(LARENCE) RALPH LETTEER San Antonio, Tex. 
Mountain Home, Tenn. (V.A.) 
BERNARD IRVIN LEWIS...............+6- Towa City, Iowa 
Irving Maxwell Liebow Cleveland, Ohio 
LENIER ARTHUR LODMELL Portland, Ore. 

Arch Hodge Logan, Jr Spokane, Wash. 
Stanley Herman Lorber Philadelphia, Pa. 
Charles Rodney Lowe Casper, Wyo. 

HOPE LOWRY Denver, Colo. 
HAROLD DUFF LYNCH Evansville, Ind. 


Peter Paul Machung.........-0+--seeesecsees M.C., U. S. Navy 
HAROLD JOSEPH MAGNUSON ........... Chapel Hill, N. C. (U.S.P.H.S.) 
Clayton Hunter Alton, Ill. 
BENJAMIN FRANKLIN MARTIN......... Winston-Salem, N. C. 
ELWOOD WHITTIER MASON............ Milwaukee, Wis. 
Robert Lee Mayock Philadelphia, Pa. 
James Lester McCallum...........-00+eeseeee Montreal, Que., Can. 
JAMES MARSHALL McFADDEN.......... La Fayette, Ind. 
Theresa McGovern New York, N. Y. 
James Reeder McMillan New York, N. Y. 
Thomas S. G. McMurtry Vernon, B. C., Can. 
DONALD LAUCHLIN McNEIL Calgary, Alta., Can. 
Montrose, N. Y. (V.A.) 
JOHN KIMBERLY MENEELY, JR Albany, N. Y. 
Henry Clarkson Meredith, Jr Norfolk, Va. 
Harold Maurice Messenger San Diego, Calif. 
C(HARLES) JOSEPH MILLER Philadelphia, Pa. 
Franklin Rush Miller Philadelphia, Pa. 
JAMES REA MILLER, JR... ...Salt Lake City, Utah 
Jay Wolfe Miller New York, N. Y. 
SAMUEL IRVING MILLER Houston, Tex. 
WILLIAM BENDER MILLER Harrisburg, Pa. 
Duane Herbert Mitchel Denver, Colo. 
James Joseph Moher Hartford, Conn. 
JAMES MONROE Ray Brook, N. Y. 
Lee Monroe San Diego, Calif. 
Norwich, Conn. 
FRANKLIN BERNARD MOOSNICK....... Lexington, Ky. 
Laurence Andrew Mori Providence, R. I. 
JACOB COPPLE MOSCOVICH West Vancouver, B. C., Can. 


* (MC), AUS. 
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Edward Gregory Nedwicki................... Detroit, Mich. 


JOSEPH BRITTON NEIGHBORS, JR....... Athens, Ga. 
RUSSELL ANDREW NELSON............. Baltimore, Md. 
Harold Lawrence Neuenschwander............. Knoxville, Tenn. 
M.C., U. S. Navy 
BERNARD EMILIO NUNEZ.............0. Washington, D. C. 


WILLIAM FRAZIER OWEN, JR............ Santa Ana, Calif. 


E(DWIN) DANFORD QUICK.............. Riverside, Calif. 


LOWELL ADDISON RANTZ............... San Francisco, Calif. 


EMANUEL MORTIMER RAPPAPORT..... Jamaica, N. Y. 
Edwin Albert Rasberry, Jr.............0...00- Wilson, N. C. 
Harold Elton Ratcliffe.......................M.C, U. S. Army 


Morris Hirsh Rosenberg...................... Washington, D. C. 


FRANKLIN KITTREDGE PADDOCK...... Pittsfield, Mass. 
A(RTHUR) SEYMOUR PARKER, JR....... Boston, Mass. 
CLARENCE COPLYN PEARSON........... Seattle, Wash. 

Salt Lake City, Utah 
RICHARD FRANCE PLATZER............ Clifton Springs, N. Y. 
HERBERT WILLIAM POHLE............. Milwaukee, Wis. 
BYRON EDWARD POLLOCK.............. M.C., U. S. Army 

Claude Townsend Prevost................005 Anderson, S. C. 
JOSEPH DIXON PURVIS, JR.............. Butler, Pa. 
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Sidney Rosenfeld New York, N. Y. 
RICHARD ROSG. Milton, Mass. 


MAURICE SEVILLE SACKEY Philadelphia, Pa. 
LOUIS MICHAEL SALES Jacksonville, Fla. 
Max Samter Oak Park, IIl. 

M.C., U. S. Army 
Richard Henry Saunders, Jr Burlington, Vt. 

James Adam Schaal Cincinnati, Ohio 
Samuel Ely Schechter St. Louis, Mo. 
ROBERT EMMETT SCHERB Bakersfield, Calif. 
Fred Joseph Schilling..................++..+eNew York, N. Y. 
ISADORE We New York, N. Y. 
Harry Morton Schneider Jersey City, N. J. 
ROBERT WOODROW SCHNEIDER Cleveland, Ohio 
EDWARD DAVID SCHWARTZ............ Cleveland, Ohio 

I. RICHARD SCHWARTZ Brooklyn, N. Y. 
SAMUEL HAROLD SCHWARTZ........... Plainfield, N. J. 
ADDISON BEECHER SCOVILLE, JR Nashville, Tenn. 
Paul Minor Seebohm Iowa City, Iowa 
JUNE CAROL SHAFER Arlington, Va. 

Ernest W. Shaw San Diego, Calif. 
Hyman Rock Sheintoch Brooklyn, N. Y. 
Edward Paul Sheridan Denver, Colo. 

Roger Davis Sherman.............2eseeeeeees M.C., U. S. Navy 
EMANUEL SIGOLOFF Los Angeles, Calif. (V.A.) 
Albert Myron Newark, N. J. 
EUGENE EARL SIMMONS................ Omaha, Nebr. 
ETHAN ALLEN HITCHCOCK SIMS.......South Burlington, Vt. 
Richard Hopkins Sinden......................St. Petersburg, Fla. 
Joseph Skwirsky Newark, N. J. 
MAURICE JACOB SMALL.................Staten Island, N. Y. (V.A.) 
Jackson Algernon Smith Houston, Tex. 

Walter Spaeth Elizabeth City, N. C. 
PAUL WILLIAM SPEAR Flushing, N. Y. (V.A.) 
M.C., U. S. Air Force 
Charles A. L. Stephens, Jr Tucson, Ariz. 

John Edgar Stevens Richmond, Va. 

Samuel Lewis Swiller Brooklyn, N. Y. 

John Louis Switzer Chicago, IIl. 


THEODORE JOSEPH TALBOT............Staten Island, N. Y. 
New York, N. Y. 
SOLOMON TAUBIN Yonkers, N. Y. 
Alfred Melville Taylor Crossville, Tenn. 
STEPHEN BENEDICT THORSON......... Calgary, Alta., Can. 
WILLIAM JOSEPH TIGHE................San Diego, Calif. 
Lloyd Flintom Timberlake Atlanta, Ga. 
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E. PAUL TISCHER Indianapolis, Ind. 
CHARLES ROBERT TITTLE, JR Glenside, Pa. 
Robert Bruce Tudor Bismarck, N. D. 


Laurentius Olaves Underdahl.... Rochester, Minn. 


ODON FRANCIS von WERSSOWETZ...... Nashville, Tenn. (V.A.) 
ARTHUR JOHN VORWALD...............Saranac Lake, N. Y. 
Rk Twin Falls, Idaho 


EPHRAIM LIONEL WAGNER Houston, Tex. 
Richard Parish Walker......................-Memphis, Tenn. 
Lester Aubrey Wall, | Baltimore, Md. 

Fort Meade, S. D. (V.A.) 
FREDERICK CLARENCE WEBER, JR Greenwich, Conn. 
John Harrison Wedig Alton, IIl. 
Paul John Weigel Buffalo, N. Y. 
HARRY BERNARD WEINBERG Davenport, Iowa 
TOBIAS WEINBERG Baltimore, Md. 
William Weingarten Staten Island, N. Y. (U.S.P.H.S.) 
Arvin Bernard Weinstein.....................Madison, Wis. 
BENJAMIN BAXTER WELLS............. Little Rock, Ark. 
George Marshall Whitacre Bremerton, Wash. 
Joseph Lawrence Whitaker.................... Sherman Oaks, Calif. 
Charles Allen White Cleveland, Ohio 
IRA WICKNER Wallkill, N. Y. 
Nathan David Wilensky Brooklyn, N. Y. 
HUGH LYON CLEMENTS WILKERSON..Needham, Mass. (U.S.P.H.S.) 
JAMES MacLEAN WILKIE................ Madison, Wis. 
Car! Daniel Winternitz San Francisco, Calif. 
Thomas Adams Witten Fort Logan, Colo. (V.A.) 
Stanley Jackson Wittenberg................6.. New York, N. Y. 
A(RTEMUS) FORD WOLF................ Temple, Tex. 
ROBERT WILLIAM WOLFORD........... Mansfield, Ohio 
Charles Ray Womack Nashville, Tenn. 
JAMES WATSON WOODS, JR Durham, N. C. 
ROBERT MORGENTHALER WOOLFORD. .Cincinnati, Ohio 
Frank Mahlon Woolsey, Jr Albany, N. Y. (V.A.) 


Harry Joseph Yellen Chicago, Il. 
Richard Philip Yoder Bluffton, Ind. 


Manuel David Zane 

CHRIS JOHN DIMITER ZARAFONETIS. .. Philadelphia, Pa. 
Jacob Zatuchni Philadelphia, Pa. 
WALTER JACOB ZEITER Cleveland, Ohio 
LYNWOOD DUANE ZINN Clarksburg, W. Va. 
Simon Zivin Chicago, Il. 
Hyman Zuckerman New York, N. Y. 
Herman Bernard Zurrow New York, N. Y. 
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OBITUARIES 
DR. CHARLES D. AARON 


Charles D. Aaron, M.D., F.C.D., F.A.C.P., Physician and Professor Emeritus 
of Gastro-enterology and Dietetics at Wayne University College of Medicine, Detroit, 
Mich., died December 3, 1951. 

Dr. Aaron was born May 8, 1866, in Lockport, New York. He attended the 
University of Syracuse two years and received his M.D. degree from the University 
of Buffalo in 1891. After postgraduate work in Vienna, Paris and London, he entered 
private practice in the City of Detroit. In 1905 he became Professor of Gastro- 
enterology and Dietetics at the Wayné University College of Medicine, in which ca- 
pacity he continued to serve until 1938 when he was appointed Emeritus. He was 
also consulting gastro-enterologist to Harper Hospital, the Tuberculosis Hospital, 
Shurly Hospital and the Receiving Hospital in Detroit. 

Dr. Aaron’s bibliography was extensive. Among other publications, he was the 
author of “Diseases of Digestive Organs, with Special Reference to Treatment,” 
which was first published in 1915 by Lea & Febiger and later had revised editions in 
1916, 1921 and 1927. He was a member of many scientific organizations and became 
a Fellow of the American College of Physicians in 1916, and was a Regent of the 
College in 1922-23. He retired from active work on February 1, 1951. 

Dovcias Donatp, M.D., F.A.C.P., 
Governor for Michigan 


CAPTAIN GEORGE ALBERT ALDEN 
Capt. George Albert Alden, (MC), USN, Retired, M.D., F.A.C.P., died at his 


home in Philadelphia, March 17, 1952. He was born in Leicester, Vermont, on Sep- 
tember 5, 1891. He was graduated from the University of Vermont College of 
Medicine in 1917 and took postgraduate medical training at the Massachusetts General 
Hospital, the New York Graduate Hospital and the U. S. Naval Medical School. 

A veteran of thirty-three years in the Navy until his retirement in 1950, he was 
commissioned a Lieutenant (junior grade) in the Medical Corps, U. S. Naval Re- 
serve, on May 19, 1917, transferring to the regular Navy in 1918. Most of his 
World War I service was a medical officer aboard transports. Other sea duty in- 
cluded assignments abroad and aboard several ships of the Fleet, which included 
duties as senior medical officer aboard the ’. S. S. Houston, which made the Presi- 
dential cruise to Galapagos Island with the late President Franklin D. Roosevelt. 

Capt. Alden was stationed at the U. S. Naval Hospitals in New York City and 
Norfolk, Va., and at one time was instructor in anatomy, physiology, and therapeutics 
at the Pharmacist’s School, Hampton Roads, Va. 

From 1929-31 he was the Senior Medical Officer at the Guard Hospital in Port 
au Prince, Haiti. Capt. Alden later became head of the Department of Pathology 
and Hematology and Postgraduate Instructor at the U. S. Naval Medical School in 
Washington from July, 1931, to May, 1936. Following this tour of duty, he was 
Chief of Laboratories in the School for Laboratory Technicians at Norfolk, Va. 

After World War II Capt. Alden was Executive Officer at the U. S. Naval Hos- 
pital, Portsmouth, Va., and Commanding Officer of the U. S. Naval Hospitals, Bain- 
bridge, Md., and Portsmouth, N. H. He was later stationed in the Office of Naval 
Officer Procurement, Philadelphia, Pa. 

Upon his retirement from the Navy he became Pathologist at the J. Lewis Crozer 


Homeopathic Hospital, Chester, Pa. 
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‘ Capt. Alden was elected to Fellowship in the American College of Physicians 
: in 1934 and was, in addition, a member of the American Medical Association, the 
American Association of the Study of Neoplastic Diseases, the Washington Society 
of Pathologists, British Medical Society, London, England, 1941-42, and was reg- 
istered with the American Society of Clinical Pathologists. 


DR. ROBERT ALFRED BLACK 


Dr. Robert Alfred Black, F.A.C.P., died January 13, 1952, at the age of 72 in 
Maitland, Fla. Dr. Black was born in Clarksburg, Pa., in 1879, and spent most of 

his professional life in the Chicago area. He had moved to Florida in 1950 when 

he suffered a severe coronary attack. 

Dr. Black’s specialty was Pediatrics, and the success he achieved in his field is 
evidenced by the fact that he was Emeritus Professor and Head of the Department 
of Pediatrics at Loyola University School of Medicine, from which he himself had 
received his medical degree in 1904. In addition, Dr. Black was a Diplomate, 
American Board of Internal Medicine, a member of the American Academy of 
Pediatrics, and a past President of the Chicago Pediatric Society, and had been a 
Fellow of the American College of Physicians since 1919. 

During late 1938 and early 1939 he served as President of the Chicago Board 
of Health, of which he was a member for many years. Dr. Black had also been 
Superintendent of the Jackson Park Sanitarium for Convalescent Cardiac Children 
and Attending Pediatrician at the Mercy Hospital as well as a member of the Ad- 
visory Board of the Municipal Contagious Disease Hospital of Chicago. 


COLONEL ELIAS EARLE COOLEY 


Colonel Elias Earle Cooley, (M.C.), U. S. A., Retired, A.B., M.D., F.A-C.P., was 
born in Hollands, Anderson County, S. C., on January 4, 1890, and died at his home 
in Greenville, S. C., on February 18, 1952. 

He received his A.B. degree from Furman University and his M.D. from the 
Jefferson Medical College of Philadelphia, 1912. He interned at Gouverneur Hos- 
pital in New York, St. Lawrence Hospital, Ogdenburg. N. Y., and the Pennsylvania 
Hospital, Philadelphia. 

During World War I, Col. Cooley was Assistant Surgeon with the American 
Ambulance Corps, Neuilly sur Seine, France. Col. Cooley entered the Army in 
March, 1917, and was later stationed at the Army General Hospital Number 43, 
Hampton, Va. From June, 1920, to January, 1925, he served as Ward Surgeon at 
the William Beaumont General Hospital in El Paso, Texas, and as Assistant to the 
Chief of Medical Service and later as chief of Medical Service at the Tripler General 
Hospital in Honolulu. From 1928 until 1934 Col. Cooley was Assistant Professor 
of Military Science and Tactics at Johns Hopkins University, and from 1931 until 
1934 was also Assistant Dispensary Physician at the Johns Hopkins Hospital. For 
many years Col. Cooley served in the Professional Service Division of the Office of 
the Surgeon General until he was appointed Assistant Chief of the Medical Service, 
Letterman General Hospital, San Francisco, in October, 1938. He left this post in 
1940 and was appointed Chief of Medical Service, Lawson General Hospital, Atlanta, 
Georgia, in 1941. During World War II Col. Cooley commanded the Twentieth 
General Hospital, which was stationed in the European Theatre of Operations. He 
retired from active duty in 1946. 

Col. Cooley was a Fellow of the American Medical Association, became a Diplo- 
mate of the American Board of Internal Medicine in 1939 and a Fellow of the Ameri- 
can College of Physicians in 1940. He also held memberships in the Greenville 
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County Medical Society, the South Carolina Medical Society, and the Association of 
Military Surgeons of the United States. 


DR. WILLIAM GRIGSBY CRAWFORD 


William Grigsby Crawford, M.D., F.A.C.P., was born at Putnamville, Indiana, 
January 24, 1883, and was the son of Leonard F. Crawford, a farmer, and Mrs. Eliza 
Grigsby Crawford. He was married to Lillian Brossman in 1919, to whom were born 
Frank and Jean. He was graduated from Greencastle High School and received his 
A.B. degree from DePauw University in 1905 and his M.D. degree from Indiana 
University School of Medicine in 1908. He located in Terre Haute, Indiana, June 
16, 1908, and became a member of Vigo County Medical Society in 1908, and subse- 
quently of Indiana State Medical Society and of American Medical Association. He 
was also a member of the Esculapian Society of Wabash Valley (1911) and the Terre 
Haute Academy of Medicine (1921). He entered the American College of Physi- 
cians as an Associate in 1924 and served as a Fellow from 1933. He was a Fellow 
of the American College of Chest Physicians and Indiana Trudeau Society. He was 
the physician for the Vigo County Tuberculosis Association for the past fifteen years. 
His postgraduate studies included a course at Harvard Medical School in 1916 in 
physical diagnosis and six weeks in tuberculosis at Trudeau Sanatorium in 1935. Dr. 
Crawford limited his practice to internal medicine since 1919. He belonged to the 
local clubs and took an active part in church work and politics. 

In his later years, he was considered a senior medical consultant and especially 
so in the case of illness in a doctor’s family. Quiet by nature, unruffled, and slow and 
deliberate in habit, he had the faculty of inspiring confidence. II] health forced his 
retirement in 1948. On November 5, 1951, while in the terminal stage of Parkinson’s 


disease, he died suddenly of arteriosclerotic heart disease in Wesley Memorial Hos- 
pital of Chicago. 

Dr. Crawford will long be remembered by his associates for the fine gentleman 
and doctor that he was. 


James O. Ritcney, M.D., F.A.C.P., 
Governor for Indiana 


DR. JOHN RALEIGH DIBRELL 


Dr. John Raleigh Dibrell, born in Little Rock, Arkansas, in 1877, died February 
25, 1952, at the age of 74, in a Little Rock hospital, after a long illness, having retired 
from practice a few years ago. His passing brought to a close one of the most dis- 
tinguished medical careers in the history of Arkansas for the Dibrell family. His 
grandfather, father, one brother and two uncles who preceded him in death, all were 
distinguished men in the profession. 

Dr. Dibrell was an early graduate of the University of Arkansas School of Medi- 
cine, and later studied in New York. At one time he was assigned to a position with 
Thomas A. Edison in his New Jersey laboratories, in which he participated in some 
early experiments with x-rays, which resulted in severe x-ray burns of his hands. 
As professor of bacteriology and pathology at his alma mater in the early years of his 
practice, he was a prominent figure in the field of scientific research, particularly in 
the study and control of malaria. 

Dr. Dibrell was associated with many of the activities of organized medicine 
throughout his career, and was noted for his helpful attitude in giving counsel to 
his younger colleagues. For many years he was chief of staff of St. Vincent’s Hos- 
pital in Little Rock, a leader in his county and state medical societies, a Fellow of 
the American College of Physicians since 1928, and Diplomate of the American Board 
of Internal Medicine. 
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Many honors came to Dr. Dibrell in the course of his long and active career, but 
the greatest of these perhaps was the great affection and abiding respect of thousands 
of his former patients who mourn his demise. 

A. A. Brat, M.D., 


Governor for Arkansas 


DR. ALBERT H. DOLLEAR 


Albert H. Dollear, M.D., F.A.C.P., was born November 3, 1876, at Jacksonville, 
Ill., and died October 30, 1951, at Jacksonville. He received his B.S. degree from 
Illinois College in 1901 (Phi Beta Kappa), and his M.D. degree from St. Louis Uni- 
versity in 1904. On June 19, 1907, he was married to Pearl A. Gilbert, who preceded 
him in death February 19, 1947. Surviving are two sons, Dr. Henry A. Dollear, a 
physician on the staff of the Norbury Sanatorium, and Frank G. Dollear, a research 
chemist with the Department of Agriculture. 

Dr. Dollear served his internship and residency at the Norbury Sanatorium 
(Jacksonville) from 1904 to 1906. He was in the state service from 1906 to 1912, 
serving at Watertown State Hospital, Illinois State Hospital, and Illinois State Psy- 
chopathic Institute at Kankakee. From 1912 to 1913 he was clinical assistant in 
neurology at Rush Medical College. From 1913 to the time of his death, he was 
Superintendent of the Norbury Sanatorium at Jacksonville, Ill. Dr. Dollear was a 
Fellow of the American College of Physicians (1920), a Fellow of the American 
Psychiatric Association, a member of the Mississippi Valley Medical Society, as well 
as of national, state and local medical societies. In addition to carrying a heavy 
professional load, Dr. Dollear was quite active in civic affairs, as is indicated by the 
fact that he was a director of the Illinois State Chamber of Commerce, past trustee 
of MacMurray College for Women, and District Governor of Rotary International. 


Dr. Dollear was highly respected as a consultant in psychiatry by numerous physicians 
in this district. His many friends and patients will miss him greatly. 
Cuarces H. Drencknann, M.D., F.A.C.P., 
Governor for Southern Illinois 


DR. THOMAS N. HORAN 


Thomas Neil Horan, A.B., M.D., F.A.C.P., of Detroit, Michigan, died suddenly 
at his home on December 1, 1951, following a coronary thrombosis. Dr. Horan was 
born in Detroit on April 3, 1902. After undergraduate work at the University of 
Michigan, he continued at that Medical School and graduated in 1926. For two years 
he taught in the Department of Anatomy. 

Dr. Horan returned to Detroit for medical training at Harper Hospital and re- 
mained on this Staff throughout his medical years, attaining the position of Physi- 
cian in 1943. In 1937 he became instructor at Wayne University College of Medicine 
and Assistant Professor of Clinical Medicine in 1946. He held attending consultant 
rank at the Dearborn Veterans Hospital and at Herman Keifer Hospital. He was a 
member of the Detroit Academy of Medicine, the Wayne County Medical Society, and 
the Detroit Medical Club. His Fellowship in the American College of Physicians 
dated back to 1938. : 

The major interest to which Dr. Horan was devoted was the private practice of 
internal medicine. He gave of himself untiringly to his devoted patients. He re- 
garded himself as a family physician and was as much a friend as a doctor to the 
many who sought his advice. 

Early in his medical career he became intrigued by the work of Jacobeus in the 
performance of peritoneoscopy. He perfected himself in this procedure at clinics 
which included the Wayne County General Hospital. From this work and his unusual 
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photographic ability, he developed an exhibit on laparoscopy and intra-abdominal 
photography in color which won honorable mention at the 1942 Session of the Ameri- 
can Medical Association. 

During World War II, he served with the 17th General Hospital (Harper) and 
was discharged from the Army as a Lieutenant Colonel. The epidemic of hepatitis 
in Italy engaged his attention and many peritoneoscopies were performed and exten- 
sive studies of the liver by a biopsy obtained through the peritoneoscope were carried 
out. Recognition of his contributions was signalized in the award of a Bronze Star 
in 1945. He published numerous articles, largely concerning liver disease. After 
his return from the Army, a unique technic of obtaining a cholecystogram and 
cholangiogram was developed. Radiopaque solutions were injected into the gall 
bladder through a needle which traversed the abdominal wall and was inserted into 
the gall bladder by peritoneoscopic visualization. His various studies were attended 
by a remarkably low rate of complications. 

His fellow practitioners in Detroit will remember him as a capable consultant 
and advisor, and many of them are grateful for the attention given them when they 
were his patients. The loss suffered by his surviving wife and two young children is 
shared by his multitude of close professional friends. 

G. Tuomas McKean, M.D., F.A.C.P. 


DR. EDWARD PAUL LEEPER 


Dr. Edward Paul Leeper, F.A.C.P., of Dallas, Texas, died suddenly on February 
9, 1952. Dr. Leeper was born in Denison, Texas, June 30, 1903. After attending 
public schools in Denison, he entered the University of Texas and received a Bachelor 
of Arts degree in 1924. He was graduated from the University of Texas School of 
Medicine in 1928. After serving his internship in St. Luke’s Hospital in Chicago, 
Ill., Dr. Leeper became an assistant resident in medicine at Billings Hospital, Uni- 
versity of Chicago. 

Dr. Leeper entered upon the private practice of internal medicine in Dallas in 
1931 and became associated with Baylor University College of Medicine as Assistant 
in Clinical Medicine. In 1938 he was promoted to Assistant Professor of Clinical 
Medicine and held this post until he entered the Medical Corps, Army of the United 
States, in June of 1943. He served in the Medical Corps until 1946. He was post 
surgeon at the station hospital of Hondo Army Air Field, Hondo, Texas. At the time 
of his separation from the service, he held the rank of Colonel and had been in the 
Reserves since then. 

Upon returning to civilian life, Dr. Leeper became Associate Professor of Clinical 
Medicine at the Southwestern Medical School of the University of Texas and he 
occupied this position until his death. He was a Fellow of the American Medical 
Association and also a member of his state and local medical societies. He was a 
member of the American Heart Association, American Diabetes Association, and the 
Texas Club of Internists. He was elected a Fellow of the American College of 
Physicians in 1942. 

He assumed the duties of health officer for the City of University Park, Texas, 
in 1931 and served continuously in that post except for the time spent in military 
service during World War II. For many years he was medical director of the 
Praetorian Life Insurance Company. 

Dr. Leeper served a large clientele effectively and was a man of broad civic 
interests. 

D. W. Carter, Jr., M.D., F.A.C.P., 
Governor for Texas 
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GASTROINTESTINAL 


“SPHINCTER OF 0001 


Selective Control 


Hypertonic states of the gastrointestinal, uterine or bladder musculature ore 
thought to be the combined result of an autonomic imbalance and direct over- 
stimulation of the smooth muscle cells. 

Pavatrine® with Phenobarbital offers particular help to the tense, nervous 
patient who is suffering the distress of smooth muscle spasm. Povatrine effects a 
combined neurotropic and musculotropic spasmolysis while the mild sedation of 
phenobarbital helps to control undue nervous excitability. 

Each tablet contains 125 mg. (2 grains) of Pavatrine (3-diethylaminoethy! 
fluorene-9-carboxylate hydrochloride) and 15 mg. (% grain) of phenobarbital. 


® 
PAVATRINE with PHENOBARBITAL 


Searle RESEARCH IN THE SERVICE OF MEDICINE 
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ANNALS OF INTERNAL MEDICINE 


Endo is pleased to announce 


new mereceurial diuretic 


Cumeréilin’ 


sodium 
[Mercumatilin Sodium Endo] 
for eontrolled 


treatment of 
salt retention 


—basically different in chemical structure... 
developed in the Endo research laboratories 


@ A promptly effective, potent diuretic” 

@ Well tolerated intramuscularly '” 

@ High degree of freedom from untoward systemic effects ” 

@ Works well without adjuvant ammonium chloride” 

@ Adds to the physician's armamentarium for the modern 
management of congestive heart failure * 


Supplied: |-cc. and 2-cc. ampuls. Sopra, ML 


Clin. Med. 36:224 (Aug.) 1950. 2. Rose, 
. thowe, and Batterman, 
: Am. Heort J. 40.779 (Nov) 1950. 
Sigler L and Tulgan, J.: Ibid. 

1951. 4. Gold, 


Samples and literature on request. Am J. Med. 3465 (Dec 1947 


Endo Products Inc., Richmond Hill 18, NLY. 
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Prelude to asthma? 


. Prompt and prolonged relief with 

not necessarily ogee Tedral can be initiated any time, day or night, 
whenever needed without fear of incapacitat- 

Tedral, taken at first sign of attack, often fore- , f 
ing side effects. 


stalls severe symptoms. 
Tedral provides: 


in 15 minutes ...Tedral brings symptomatic theophylline 
relief with a definite increase in vital capacity. ephedrine a5 “i 
Breathing becomes easier as Tedral relaxes phenobarbital ......... Yo gr. 
smooth muscle, reduces tissue edema, provides in boxes of 24, 120 and 1000 tablets 

mild sedation. 


for 4 full hours... .Tedral maintains more 
normal respiration for a sustained period—not 
just a momentary pause in the attack. 


CH ILCoTT 
or The Maltine Company MORRIS PLAINS, NEW JERSEY 
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THE AMERICAN COLLEGE OF PHYSICIANS 
MEMBERS OF THE BOARD OF GOVERNORS 
Term Expiring 1953 


Arvess A. Bratir, Fort Smith 

Stacy R. Metrtier, San Francisco .... 
Benyamin F. Wotverton, Cedar Rapids 
Tuomas Finpiey, New Orleans ..... 
Dovucrias Donatp, Detroit ............. 
Westey W. Spink, Minneapolis .. 
Raven A. KINSELLA, St. Louis . 
Lawrence Parsons, Reno .. 

Harry T. Frencu, Hanover .... 
Epwarp C. Kier, Jr., South 
Rosert B. Raot, Bismarck 

A. Lawson, Providence 
Rosert Wiison, Jr., Charleston ... 
E.tswortn L. Amipon, Burlington . 
Cuaries M. Caravatt, Richmond . 
Georce H. Anperson, Spokane .. 
Paut H. Revercoms, Charleston . 
Artuur B. Wa tter, St. John, N.B. 
Watter ve M. Scriver, Montreal . 
José J. CenturtOn, Havana 


SAS 
‘CALIFORNIA (Northern) 


IOWA 
LOUISIANA 
MICHIGAN 
MINNESOTA 


.. MISSOURI 


NEVADA 


_..NEW HAMPSHIRE 
_.NEW JERSEY 
_.NORTH CAROLINA 
..NORTH DAKOTA 


RHODE ISLAND 


.SOUTH CAROLINA 


VERMONT 


_.. WASHINGTON 

_.. WEST VIRGINIA 
‘MARITIME PROVINCES 
_. QUEBEC 


CUBA 


Term 1954 


E. Dice Lineperry, Birmingham . 
Lestre R. Koper, Phoenix 

Lemuet C. McGee, Wilmington ... 
Wittiam C. Brake, Tampa 


Carter Situ, (Vice-Chairman), Atlanta . 


Ricnarp P. Howarp, Pocatello 
Howarp Chicago ... 

J. Murray Kinsman, Louisville ... 
Ricnarp S. Hawkes, Portland 

R. Carmicnaet TILGHMAN, Baltimore . 
Laurance J. Crark, Sr., Vicksburg .. 
W. Grece, Butte 

Watter I. Werner, Albuquerque 


.ALABAMA 
. ARIZONA 
. DELAWARE 
.. FLORIDA 
.GEORGIA 
... IDAHO 
ILLINOIS 
... KENTUCK 
.. MAINE 
...MARYLAND 
.. MISSISSIPPI 
.. MONTANA and WYOMING 
.NEW MEXICO 


S. New York NEW YORK (Eastern) 
Cuartes A. Doan, (Chairman), Columbus ...... 
Mert L. Marcason, Portland .............. ; 


Davin W. Carter, Jr., Dallas 

Karver L. Puestow, Madison 

Raraet San Juan . 
Joun W. Scott, Edmonton 


H. A. Watton, Winnipeg .......... 


‘PUERTO RICO 


ALBERTA and BRITISH COLUMBIA 


MANITOBA and SASKATCHEWAN 


Term Expiring 1955 


Hawktns, Los Angeles ............ 


ConsTANTINE F. Kemper, Denver .. 
Joun C. Leonarp, Hartford 

Joun Minor, Washington 

Crartes H. DrencKHAnN, Urbana .. 
James O. Ritcney, Indianapolis 
C. MENNINGER, Topeka .... 
Cuester S. Keerer, Boston 

Josepn D. McCartny, Omaha 
Epwarp C. Rerrenstetn, Sr., Syracuse 
Wanw Lanecston, Oklahoma City .. 
Tuomas M. McMutan, Philadelphia 
Crartes H. Marcy, Pittsburgh 
F. Morsman, Hot Springs 
Contey H. SaAnrorp, Memphis ..... 
Futter B. Battey, Salt Lake City . 
Nits P. Larsen, Honolulu 

Ray F. Farqgunarson, Toronto ... 
Ionacto CuAvez, Mexico City 
Cornettus DeW. Brrscor, Panama 


Harry G. ARMSTRONG 
Grorce E. ARMSTRONG 
H. Lamont Puce ... 
Leonarp A. SCHEELE 


CALIFORNIA (Southern) 


.. COLORADO 

... CONNECTICUT 
.DISTRICT OF COLUMBIA 
.ILLINOIS (Southern) 
. INDIANA 
.KANSAS 
. MASSACHUSETTS 
. NEBRASKA 
.NEW YORK (Western) 

.. OKLAHOMA 
.PENNSYLVANIA (Eastern) 

... PENNSYLVANIA (Western) 
.SOUTH DAKOTA 


“REPUBLIC OF PANAMA and the 
CANAL ZONE 


United States Air Force 
United States Army 
United States Navy 


.. United States Public Health Service 


United States Veterans Administration 
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Fellowship 


Every Fellow of The American Col- 
lege of Physicians prizes his Fellow- 
ship and should make use of these 
symbols to remind him, his associates 
and his patients of the ideals, aims 
and accomplishments of the College. 


FELLOWSHIP KEY 


This beautifully designed charm, 
bearing the seal of the College, is 
10K solid gold and embossed in 
the College colors. Shown actual 
size. Initials of Fellow and date 
of election engraved on back at no 
extra charge. Price, including 
taz, delivered, $7.50. 


FELLOWSHIP PLEDGE 


All Fellows subscribe to this pledge at time of © 


induction. Engraved with artist’s outlined 
initials and the College seal in color; mounted 
and framed, with line for Fellow’s signature. 
Ideal for reception room or office. Price, 
framed and delivered, $7.00. 


FELLOWSHIP 

CERTIFICATE FRAME 

The Fellowship Certificate furnished without 
charge to newly elected Fellows should be 
protected and displayed in the official, dis- 
tinctive frame. Similar in design to Pledge 
frame; attractively finished in gold. Shipped 
without glass. Price, delivered, $4.50. 


AS A GIFT 


To a Fellow, for that birthday or annseersary, 
or for any occasion, the Fellowship Key, 
Fellowship Pledge or Certificate Frame is 
ideal. These symbols of Fellowship become 
treasured possessions; reminders of high 
purpose and achievement. 


Order sow trom: 


The American College of Physicians 
4200 Pine Street, Philadelphia 4, Pa. 


Ann Woodward, 
Director 


Clinic X 

Has Found 
its Internist— 
In Time! 


CLINIC X—a well-knit group of able physicians in a small 
mid-west city—has solved a personnel problem and thereby 


salvaged its immediate future 


The fact is, this particular clinic—excellent as was its oppor- 
tunity and competent as were its members in their own fields 
—was rapidly losing patients to a nearby large city . . . for 
the reason that its elderly internist had retired and other mem- 
bers of the group were attempting to take up the slack. 


One far-sighted member, seeing the handwriting on the wall, 
contacted our Director, and Clinic X promptly found itself in 
the pleasing position of choosing among several admirably 
qualified mmternists, attracted to the Woodward Bureau by its 
reputation for outstanding service. 


Now our contact at Clinic X reports general satisfaction among 
associates and patients—many of whom are returning as they 
learn of the clinic’s augmented service. 


ova YEAR 
Wo ODWARD :- 
ledical Personnel Bureau 


Clearer, Sharper, More 
Detailed Examination 


"BARIDOL' 


Permanently stabilized 
colloidal barium sulfate 
for use in radiography 
and fluoroscopy 


Write to PACIFIC 
CHEMICAL LABORATORIES 


Dept. A * 617 Montgomery 
| San Francisco Ii, California 


or ask your local dealer 


Please Mention this Journal when writing to Advertisers 


ANNALS OF INTERNAL MEDICINE 


WANTED 


Vol. 34, No. i, January, 1951 


ANNALS OF 
INTERNAL MEDICINE 


Exceptional demands resulted in 
depleting the entire stock of the 
above issue. Several institutions 
and physicians now want to ob- 
tain copies. 

We offer 75¢ per copy, provided 
it is in good condition. 

Circulation Department 
AMERICAN COLLEGE OF 
PHYSICIANS 
4200 Pine Street Philadelphia 4, Pa. 


WANTED 


Back Issues of 
ANNALS OF INTERNAL MEDICINE 


Good used copies of the following issues 
are now needed. Only those issues which 
are any being advertised can be 


$1.00 each for 
I, No. 1—July, 1927 
I, No. 2—August, 1927 
I, No. 4—October, 1927 
I, No. 5&—November, 1927 
I, No. 7—January, 1928 
I, No. 8—February, 1928 
I, No. 9—March, 1928 
Il, No. 4—October, 1928 
Il, No. &—November, 1928 
75¢ each for 
Vol. XIV, No. 7—January, 1941 
Vol. XXXIV, No. 1—January, 1951 
Vol. XXXVI, No. 1—January, 1952 


Address journals to: 
E. R. LOVELAND, Executive Secretary 
4200 Pine Street Philadelphia 4, Pa. 


INDEX TO 
ADVERTISERS 


May, 1952 


Abbott Laboratories 
4 
Appleton-Century-Crofts, Inc. Second Cover 
Ayerst, McKenna & Harrison Limited 30 
Brewer & Company, Inc. ............ 13 
Briggs Company, The 
Wellcome & Co. (U.S.A.) 

ne. 
Cambridge Instrument Co., Inc. 
Chilcott Laboratories, Inc. 
Ciba Pharmaceutical Products, = 


Commty 
Davies, Rose & Company, Limited .... 
Dietene Company, The 
E. Fougera & Company, Inc. ........ 
General Electric Company, X-Ray De- 

partment 
Hoffmann-La Roche Inc. 
Keleket X-Ray Corporation 
Eli Lilly and Company 
Liowd Brothers, 
Macmillan Company, The 
S. E. Massengill Company 
Mead Johnson & Company 
Medical Protective Company, The .... 
Wm. S. Merrell Co., The 
Oxford University Press, Inc. 
Pacific Chemical Laboratories 
Parke, Davis & Company 
Chas. Pfizer & Co., Inc. 

34, 40, Third Cover 

William H. Rorer, Inc. 
Sanborn Co. 
Schenley Laboratories, Inc. .......... 
Schering Corporation 
Sharp & Dohme 
Smith, Kline & French Laboratories .. 
E. R. Squibb & Sons 
Upjohn Company, The 
Vaenpelt & Brown, 
Varick Pharmacal Co., Inc. .......... 
White Laboratories, Inc. ............. 
Winthrop-Stearns Inc. 
Woodward Medical Personnel Bureau . 
Wyeth Incorporated 


Please Mention this Journal when writing to Advertisers 


50 
| 


ANNALS OF INTERNAL MEDICINE $1 


THE AMERICAN COLLEGE 
OF PHYSICIANS 


w 


OFFICERS, 1952-53 


President 
T. Grier Philadelphia, Pa. 


President-Elect 
LeRoy H. Stoan, Chicago, 


First Vice President 
Watter B. Martin, Norfolk, Va. 


Second Vice President 
Cuaries F. Morratt, Montreal, Que. 
Third Vice President 
F. Waurraker, Kinston, N. C. 


Treasurer 
Wituiam D. Stroup, Philadelphia, Pa. 


Secretary-General 
Ricnuarp A. Kern, Philadelphia, Pa. 


Executive Secretary 
E. R. Lovetanp, Philadelphia, Pa. 


REGENTS 
(Including above Officers) 


Term Expiring 1953 
A. B. Brower, Dayton, Ohio 
Avex. M. Burcess, Sr., Providence, R. I. 
Recinatp Fitz, Boston, Mass. 
Georce H. Laturore, Newark, N. J. 
Cyrus C. Sturcis, Ann Arbor, Mich. 


Term Expiring 1954 
Marion A. BLANKENHORN, Cincinnati, Ohio 
Asa L. Lincotn, New York, N. Y. 
J. Owstey Nashville, Tenn. 
Watter L. Parmer, Chicago, Ill. 
Wattace M. Yarter, Washington, D. C. 


Term Expiring 1955 
Epwarp L. Bortz, Philadelphia, Pa. 
Hersert K. Detrwetter, Toronto, Ont. 
Harotp H. Jones, Winfield, Kans. 
Howarv P. Lewis, Portland, Ore. 
Dwicut L. Wiisur, San Francisco, Calif. 


Ex Offciis 
Maurice C. Prncorrs, Baltimore, Md. 
Cuartes A. Doan, Columbus, Ohio 


PROTECTIVE, 


4 


PROFESSIONAL 
EXCLUSIVELY 

SINCE 1899 


specialized service 
assures “know-how” 


DOCK* 
BALLISTOGRAPH 


*As described by William Dock, 
M.D., et al. Vol. 146, No. 14, 
Aug. 4, 1951, Jt. A. M. A. Bal- 
istocardiography in Med. Prac. 


Compact design, engineered for ac- 
curacy, simplicity of use and clin- 
ical efficiency. No service required. 


Records on any make ¢g 
ECG. Simultaneous 90. 00 
QRS reading. NEWYORK 
With “leg block” carrying case— 
$12.50 extra 
Send Check With Order 


COUNTY SURGICAL CO., INC. 
1237 Atlantic Ave., Brooklyn 16, N. Y. 


5 
Mepican 
| 
Please Mention this Journal when writing to Advertisers 
5 


ANNALS OF INTERNAL MEDICINE 


For taking skin and subsurface temper- 
atures instantaneously and accurately 
the U. M. A. THERMOCOUPLE 
is the standard the world over 


determining the presence of 
Peripheral Vascular Disease. 


Any number of consecutive 
direct readings can be rap- 
idly taken without lag or 
calculations of any kind. 


Accurate, soundly engineered 
and sturdily built to give a 
long period of carefree serv- 
ice. No batteries. 
Indicates instantly in Fah- 
renheit and Centigrade. 

The U. M. A. THERMO- 
COUPLE is extremely low 
in price $125.00 

At your Dealer or send for 
literature. 


The COLLENS The COLLWIL INTERMITTENT 
SPHYGMO - OSCILLOMETER VENOUS OCCLUSION APPARATUS 
(not illustrated ) (not illustrated) 


is the most important diagnostic aid in is the proved and accepted single and 
Peripheral Vascular Diseases. A blood automatic therapy whenever impair- 
pressure apparatus and an oscillometer ment of arterial circulation of the limbs 
in one instrument $42.00 occurs. $177.00 


U.M.A. Inc. 


56 Cooper Square, New York 3, N.Y. 
Alaonauin &-0024 


Please Mention this Journal when writing to Advertisers 


$2 
M.A- 
| 
: is extremely important for 
— 


DEX OF ALLERGENICITY 


reactions or organism resistamee mark topicel 
treatment of Gram-positive infections of eye or @& 


J 
> 
a 
= 
= 
Rapid response plus virtual absetice of allergic 
& 
acitracin 
id’ tibiotice OR 
Pfizer) largest oducer of a commone 
BACHTRAGIN 
POLY 


ANNALS OF INTERNAL MEDICINE 


PERIODICAL OF THE AMERICAN COLLEGE OF PHYSICIAN: 


EDITOR 
MavuRice C. Pincorrs, M.D., Baltimere 


ASSISTANT EDITOR 
W. CLOUGH, M.D., Baltimore 


ASSOCIATE EDITORS 

Davin P. dune, M.D., New York James H. MEaws, M.D., Boston 

ROBERT A. COOKE, M.D., New York 
jaMEs J. WARING, M.D., Denver 


EXECUTIVE SECRETARY 
EDWARD R. LOVELAND, Philadelphia 


Editorial Office—University Hospital, Baltimore 1; Maryland 
Executive Office—4200 Pine Street, Philadelpisia 4, Pa, 
Place of Publication—_Prince & Lemon Sts., Lancagter, Pa, 


Manvuscarrs. All correspondence reiating to of and all 
to conform to the following style: 


4, Dos J. E.: What I know about it, J. A.M. A. 96: 2006, 1931, 


the author must pay actual cost of illustrations. 


without covers. An order for additional reprints, with a table showing cost, ba: be 
sent with galley proof to contributor. Ef additional reprints over the frst are 

to Editor. 


and boolks the: cl, intern 
wishing to submit such material, 


ary and July numbers of cach year. net 
United M Canal awaii, 

Central and American Countries, and § 

upon application. Sing!c current. vol 

Checks crate tothe W W. D. Sreoop, N_D., 

through the Executive Secretary's Office. 


Busixgss All correspondence relating to 
poe NWNALS, inquiries concerning membership in the Ameren 
Physiewmns, et cetera, should be addressed to the Executive Secretary. 


presented to the College Library should ~ addressed to the 


SANCASTE LANCASTER, Pa. 


Revirws. Selected monographs 
viewed monthly in the ANNALS a 
tpaid: $10.00, . 
opine Islands, 
tries, to bona 


